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BRIEFLY TOLD. 
ee 

THE WoRK OF THE COMMITTEE ON EDUCATION, AMERICAN ASSOCIA- 
TION.—When the American Gas Light Association determined to ap- 
point a standing committee, charged with the task of arranging a plan 
for the educating of those who desired to advance themselves in the art 
of gas engineering, on a virtual basis of no cost to the students, many 
were inclined to be skeptical over the outcome of the attempt. To be 
perfectly frank about the scheme and its results, so far as the belief of 
the JOURNAL was concerned, we doubted that it would show in the long 
run even a fair measure of success ; not that our thought was in oppo- 
sition to the measure, nor that our hope was in any sense desire for its 
failure. Far from the latter, our honest wish was that the attempt 
would end in good results accomplished ; and our doubt was founded 
on the fear that the immense amount of tedious routine work, to say 
nothing of the original planning for the subsequent practice, would be- 
cone so irksome to the Committee, from its very laboriousness and ab- 
sorption of. time, as to cause its members to resign from their fraternal 
but heavy task. Weare more than pleased, then, to now know that 
our forebocings were unsoundly bred, and are doubly pleased to de- 
clare that the results attained by the Committee on Education are little 
short of wonderful. In the report of the Committee, submitted at the 
meeting of the American Association last October, which was all too 
concise, but the conciseness of which nevertheless rather reveals than 
conceals the measure of work performed, it was shown that the Class 
numbered, on October 15th, 1897, 49, or just 17 less than the Class 
started with in the fall of 1895. At the beginning there was much of 
novelty in the scheme to attract attention, but as novelty soon fails of 
magnetism, pretty much as hard and persistent work develops the appli- 
cation or lack of it in a student or workman, it can be safely said that 
the attractiveness of the Class is no longer a factor for the increasing 
of its membership. So it would look that the Class making was found- 
ed on a want, and that it will never lack for pupils. The membership 
feature also proves that the good gained by those who reveived its les- 
sons, and who failed, from one cause or another, to keep on in their 
studies, nevertheless secured such substantial benefits that their replies 
to those who were anxious to join the Class, but first inquired of the 
ones that had studied whether such studies were beneficial or worth 
while, could not have been other than in the affirmative. As shown by 
the report of the Committee the cost per member of the Class to the As- 
sociation in money was a trifle over $3.50; but that sum included noth- 
ing whatever in the shape of payment to the men who directed the 
Class. Of course, it is an open secret that Mr. Walton Clark, Chair- 
man of the Committee, is the man upon whose shoulders rested the bur- 
den of the work, certainly in respect of the planning thereof; and 
while one man may be reasonably expected to perform a labor of love 
for some time, it is also. reasonable to say that, when a machine has 
been perfected and well started, labor for love should come to an end. 
This part of the subject naturally brings one to the belief that if work 
is worth doing it should be recompensed; and now that the Association 
has grown to its present strength and importance, and considering that 
its scope has increased so much beyond its original phase, is it 
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a permanent Secretary, at a living wage, who should devote all of his 
time to the work of the Association, not the least of which duty would 
be the managing of the Class, of course under the direction of the 
Council, or of the nominal Education Committee? Meanwhile, the 
work of the gentlemen on the actual Committee exacts unqualified 
praise from those who give any sort of attention to that which has been 
accomplished ; and all perforce must indorse one simple statement in 
the Committee’s report, that ‘‘ The benefit to the members of the Class 
[and to the Association as well] is certainly out of all proportion to the 
money expended.” 





Some EXHIBITS AT THE RECENT F'alR OF THE AMERICAN INSTITUTE.— 
The Fair of the American Institute, which was held this year in Madison 
Square Garden, and which closed last week, after quite a lengthy cal- 
endar of visiting days and nights, went to show that the Institute is 
again reaching the point of popular interest that it attained years ago, 
when its annual displays in the old ramshackle structure on Third 
avenue were really features of the best business life, from an exhibition 
level, in New York. This year the exhibitors were numerous and the 
exhibits were diversified. From a gas man’s point of view, the display 
made by the proprietors of the Otto Gas Engine Works was noteworthy. 
The machines exhibited included an exceedingly handsome and wel] 
turned specimen of a 25-horse power Otto engine. While it was not 
connected up for working purposes, its beauty and finish were evident 
even to the least posted in engineering of any of those who visited the 
Fair. A 9-horse engine, capable of developing 300 revolutions per 
minute, was connected in working form with a direct current electric 
generator. A third example was a 22-horse power engine (up to 300 
revolutions per minute), direct connected, for marine or electric current 
power generation. This engine well bore out the claims that the Com- 
pany makes for its machines. The Backus Water Motor Company, of 
Newark, N. J., also had a very attractive display of gas engines and 
force and exhaust fans; the former giving a most vivid impression of 
the great possibilities and advantages of using gas for power purposes 
of all sorts, Clark’s Automatic Instantaneous Water Heater was given 
&@ prominent position in the exhibit of the Gilbert & Barker Manufactur- 
ing Company, of New York, where also was an exceedingly attractive 
display of the Jewel gas heaters and other specialties made by Messrs. 
George M. Clark & Company, of Chicago, for whom the Gilbert & 
Barker Company are agents in this city. The Clark instantaneous 
water heater is bound to find speedy favor with our gas companies. 





Notrs.—Mr. Alfred E. Forstall, Secretary of the American Gas 
Light Association and Manager of the Bloomfield and Montclair (N.J.) 
Gas and Water Company, will likely be more than thrice a busy man 
next season ; for the proprietors of the Company are in the field for a 
complete new gas plant.——The consolidation of the gas interests of 
Chicago has been satisfactorily completed. The only concern outside 
of the fold now in Chicago is the Ogden Company.——Papers an- 
nouncing the format'on of the New Amsterdam Gas Company, to sup- 
ply gas and electricity in New York city, have been filed. It is capital- 
ized in $23,000,000, divided intocommon and preferred. The Directors 
are Messrs. E. M. F. Miller, James E. Tolfree, F. S. Eldridge, Wm. C. 
Cox, Chas. M. Billings,W. T. Eldridge, Sherman Flint, F. D. Voriees, 
M. T. Johnston, John B. Summerfield and Noel Gale. This incorpo- 
ration is taken to be a further step in the eventual consolidation of the 
gas interests of New York.——Andrew Harmeth, M. Kober, J. Mel- 
oska and. John Torano have entered suits against the Minneapolis 
(Minn.) Gas Company for damages in the sum of $600 each, basing 
their claims on the charge that the drainage of the Company’s plant 
pollutes the wells from which their water for household purposes is ob- 
tained.——Work on the plant for the the Company at Newport News, 
Va., has been commenced. Superintendent Bowen says that gas mak- 
ing wili be in order there by January 1st.——The capital stock of the 
San Antonio (Texas) Gas Company is to be increased to $300,000. The 
present capital is $250,000.—The proprietors of the Macomb (Ills.) 
Electric Light and Gas Company have awarded a contract for the con- 
struction of a new plant to the Western Gas Construction Company, 
of Fort Wayne, Ind.——At the annual meeting of the Harrisburg (Pa.) 
Gas Company, which is operated under leasehold by the United Gas 
Improvement Company, the following officers were chosen : Directors, 
Wm. F. Fay, Charles H. Bergner, H. A. Kelker, W. K. Alricks, J. D. 
Cameron, George W. Reilly and F. A. Awl; President, William F. 
Fay ; Treasurer, F. Asbury Awl; Secretary, Chas. B. McConkey.— 
The gas works at San Mateo, Cal., has changed hands. The Manager 
of the Company is Mr. F, M. Greenwood.—tThere is talk of putting in 
a gas plant at Gridley, Cal. The people are dissatisfied over the charges 
and service of the local electric lighting company. 





[ABSTRACT OF PROCEEDINGS.—Continued from Page 691. ] 


TWENTY-FIFTH ANNUAL MEETING, AMERICAN GAS 
LIGHT ASSOCIATION. 
et 
HELD IN HoTEL CHAMBERLIN, Fort Monrog, VA., OCTOBER 20, 2 
AND 22, 1897. 





First DaAy—AFTERNOON SESSION— OCTOBER 20. 
The Association reconvened at 2:30 p.m. The Secretary read 


Two INVITATIONS, 


one from the Mayor, the City Council and Chamber of Com- 
merce, of Nashville, Tenn., asking the Association to visit the Cen 
tennial Exhibition then in progress in Nashville. The other invi- 
tation was from the proprietors of the Newport News (Va.) Ship Build- 
ing and Dry Dock Company, who hoped the Association would inspect 
the properties named. The promise was made in the invitation that no 
part of the plant would be reserved from the examination of the visit- 
ors. The invitations having been formally accepted, the President 
called for the 


REPORT OF THE COMMITTEE ON NOMINATION OF OFFICERS, 


which was read by the Chairman, Mr. M.S. Greenough. The Com- 


mittee reported the following list of office bearers : 


President—J. B. Crockett, San Francisco, Cal. 

First Vice-President—A. C. Humphreys, New York City. 

Second Vice-President—Geo. G. Ramsdell, Philadelphia, Pa. 

Third Vice-President—E. G. Pratt, Des Moines, Ia. 

Secretary and Treasurer—A. E. Forstall, Montclair, N. J. 

Members of Council (two years)—I. ©. Baxter, Detroit, Mich.; Alten 
S. Miller, Long Island City, N. Y.; E. H. Jenkins, Covington, Ky.; 
C. F. Prichard, Lynn, Mass. 


ELECTION OF OFFICERS. 


On motion of Mr. A. C. Wood, Mr. T. Littlehales was directed to 
cast the ballot of the Association in favor of the election to office of tle 
gentlemen reported by the Committee. Mr. Littlehales subsequently 
reported in accordance with his instructions. The result having been 
announced, Mr. Greenough, speaking for President-elect Crockett, said 
that gentleman thoroughly appreciated the honor conferred upon him, 
and that he proposed to perform his duty to the fullest measure thereof. 
He said Mr. Crockett regretted that press of duties connected with the 
reorganization of the San Francisco Company had prevented him from 
attending the meetings; but, now that the reorganization had been hap- 
pily completed, he could give more attention to Association matters, 
in which he had always been heartily interested. Vice-Presidents 
Humphreys, Ramsdell and Pratt followed with suitable acknowledg- 
ment of the honor conferred upon them, asdid Secretary and Treasurer 
Forstall. 


The President then introduced Mr. Paul Doty, of Long Branch, N.J., 
who read his paper entitled 


REPORT ON BURNER STOPPAGES. 


The fact that a number of gas companies, our own included, have 
suffered serious loss in dollars and in prestige from what are known as 
burner stoppages, leads to the presentation of this report, giving the 
results of our experience, including experiment and research, in the ef- 
fort to discover the cause and cure of these troublesome deposits. 

By burner stoppages we mean the phenomenon of the formation and 
growth of the curious deposits on burner tips, often assuming tree-|ike 
shapes, trunk and branch, sometimes called ‘‘ Christmas tress,” whic), 
when formed, choke the opening in the tip, spreading and deflecting 
the flame and much reducing the efficiency of the burner, conseque:itly 
impairing the lighting effect. Incident to the spreading of the flame 
comes the breaking of globes, threats of claims and damages and the 
thousand and one comments which those who have passed through the 
bitter experience have still a sorrowful remembrance. 

The cause of these growths was for a more or less extended period an 
unknown quantity. Since physical examination showed carbon or 
coke to be present as the principal part of the deposit, it was believed 
carbon was the disturbing element. Dr. E. G. Love writes in the Jou’ 
of the Society of Chemical Industry, Vol. 12, May 31, 1893, p. 433, un- 
der the caption ‘‘Carbon Deposits on Gas Burners,” that ‘‘ these 
growths are composed practically of pure carbon ; they are entirely 
consumed on ignition, and are free from iron, which would not be ‘lie 
case if iron carbonyl had a part in their formation.” Dr. Love °x- 
plains in his article the phenomenon of the growth of these deposits, 
and illustrates some of theeffects, Thestatement quoted above leads ‘0 
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the query whether iron be not present, for Dr. Love admits “‘ up to the 
present time (1893) I have not been able to find any satisfactory explan- 
ation for this formation of the curious growths,” and further, ‘‘ the im- 
immediate cause of the deposit is the dissociation of hydrocarbons at 
the high temperature attained in the steatite tip, and isdoubtless similar 
to the deposition of carbon in the retorts used for ‘ fixing’ the naphtha 
vapors. This, however, does not explain the conditions necessary to 
the formation.” 

President Morton writes in the Stevens Indicator for January, 1896, 
p. 28, on ‘Gaseous Compounds of Iron and Nickel with Carbonic 
Oxide and their Curious Effects on Burner Tips,” etc.: ‘It was natur- 
ally supposed that these deposits consisted of some variety of coke or 
like carbon compound, but to make sure, some of them were sent to 
Dr. Durand Woodman, of New York, for analysis, and when his re 
port came in that the material was oxide of iron, it was at first supposed 
that some mistake had been made, as it seemed incredible that iron in 
any way shouid have reacned the burner tips or entered into the for- 
mation of these excrescences.”’ Dr.Woodman’s investigation was made 
for the United Gas Improvement Company, and by the courtesy of the 
Company I give Dr. Woodman’s analysis of his examination of the 
burner stoppage deposits submitted to him : 


isi ih 6s i hd dncdncenkaebgsacacemsanes 0.23 per cent. 
Residue on ignition 1.30 per cent.: gaa ie ue a z 
Moisture and loss dried at 110° C......... kheichscngibia aed 1.58 1 
ING tana ewadcensbus Gales cateesedicneaa 96.89 





100.00 per cent. 


Dr. Woodman comments on these deposits as follows: ‘‘ They were 
havd and with a velvety appearing coat of lampblack, the end showing 
the ‘ pilot wires,’ between which and the lampblack coating was an un- 
covered space of graphitic carbon. The largest of these pieces weighed 
a little over one-half grain, and the average weight of 20 was 0.29 
grain.” 

Dr. Woodman supplements his analysis with the following appen- 
dix: 

‘There are some points in connection with this stoppage question 
which suggest that while iron carbonyl may be and probably is the de- 
termining cause, there is some other chemical condition which accom- 
panies it. 


‘‘ For example, in 1888 and 1892 the testimony agrees on the point 


that difficulty is experienced in maintaining candle power when the 
trouble is on. 

‘‘It does not appear possible that enough iron carbonyl could be 
formed from a few boxes of oxide to affect the candle power of the gas, 
either by its presence or by its decomposition at the burner ; nor that 
its decomposition should result in the separation of such a quantity of 
carbon. 

‘* According to the work of a German chemist, Guntz, quoted in Jr. 
Soc. Chem. Ind., Nov. 30, 1892, p. 909, CO exerts an oxidizing action 
between 212° F and 600° F., and a reducing action from about 600° F. 
to a red heat. 

‘‘Lowthian Bell has shown that when oxides of iron, nickel or cobalt 
are reduced by CO, carbon is always set free. 

‘‘ It appears to me that the presence of iron from the decomposition 
of Fe (CO),, may result in a continuous oxidizing and reducing process, 
whereby free carbon accumulates because of its great stability at com- 
paratively high temperatures, even in presence of air. 

‘It is a well known fact that the presence of asmall amount of some 
third substance will in certain cases induce a reaction (‘ catalytic’), in 
which it seems to take no active part, or at least no self-destructive part, 
and there is no doubt left in my mind but that such a reaction a¢ecounts 
for the large deposit of carbon on the burner tips. 

‘‘Guntz further states, that in passing CO over metallic iron, finely 
divided, iron carbony] results at moderate temperatures ; FeO and fiee 
carbon at higher temperatures, and at still higher, CO, in small amount 
‘s formed as a product of partial reduction of the FeO by CO. 

‘‘T believe that these facts and reactions are the basis for a complete 
explanation of the formation of burner stoppages.” 

The result of this investigation showing that the deposits contained 
oxide of iron in part, led to an extended comparison of observed re- 
sults, the United Gas Improvement Company leading in the work, and 
‘he question resolved itself into ‘t where the iron came from, and how 
‘. got to the burner tips.” 

President Morton writes that ‘‘ an extended comparison of experience 
among many companies showed that the deposits on burner tips were 
ouly formed where iron oxide wag used in the process of gas purifj- 





cation. Further observation also developed the fact that this formation 
of deposits at the burner tips was not uniform nor constant, but varied 
with the condition of the iron oxide in the purifiers, and was prevented 
when a thorough oxidation of the iron has been secured, but was notable 
whenever any reduced or metallic iron was present in the mixture.” 

President Morton then speaks of the use and preparation of iron ox- 
ide, which ‘‘in this country is usually prepared from metallic iron in 
the shape of ‘iron turnings’ (borings), by exposing them mixed with 
sawdust to the air, and sprinkling from time to time with ‘ammoniacal 
liquors,’ or treating with a solution of ‘copperas’ or sulphate of iron. 
In this treatment there was a risk that the iron would not be thor- 
oughly oxidized, and that some metallic iron would be present when 
the so-called oxide was placed in the purifiers. As soon, however, as 
it was perceived that the troublesome deposit was connected with im- 
perfect oxidation of the iron in the purifiers, the remedy was easily ap- 
plied by simply making sure that the oxidizing treatment was contin- 
ued long enough to secure a thoroughly oxidized product.” 

In this connection, President Morton having pointed out the import- 
ance of having the iron in a thoroughly oxidized condition, it has been 
suggested a description of the method of manufacture of oxide, original 
with the writer while at Paterson, and further developed at Long 
Branch, would be of interest. 

The introduction of oxide of iron at the Paterson works was under- 
taken in the winter season of 1890-91, almost as a necessity to over- 
come the injurious effects caused by the use of a sulphurous coal in 
the manufacture of the gas. Before this time hydrated oxide of lime 
had been used successfully and at a not excessive cost. The excess of 
sulphur in the coal received at this time made the cost of purification 
by lime almost prohibitory ; yet such are the requirements of the ser- 
vice in Paterson, owing to the silk mills, that gas containing sulphur- 
eted hydrogen cannot be burned without attendant loss and damage. 
The sulphureted hydrogen burning to sulphur dioxide, which becomes 
in the moist atmosphere of the silk dyehouse sulphurous acid, destroys 
the dyes and dyed material. , 

It was at first attempted to make oxide from metallic iron, treated 
with a solution of commercial copperas and sal-ammoniac. As a re- 
sult of the use of this material, it became apparent there was little real 
oxide of iron in the mass. A little study will show there was no direct 
cause for the formation of oxide of iron. 

The reactions between commercial copperas and sal-ammoniac are 
expressed as follows : 


(FeSO, +7H,0) +2NH,Cl= FeCl, + (NH,),SO, +7H,O 

Copperas. Sal-ammoniac. Ferrous Ammonium Water. 

Chloride. Sulphate. 
The relative proportions by weight equivalent for a chemical reaction 
are : 
(FeSO, +7H,0) +2NH,Cl=FeCl, + (NH,),SO,+7H,O 
278 + 106 = 126+ 132 + 126 
384 384 


or for every 1 pound of commercial copperas there should be }?§ or 
nearly 2-5th pound of sal-ammoniac. Still by this reaction we evi- 
dently do not form oxide of iron from the copperas, but do form 
ammonium sulphate, and moistened metallic iron in the presence of an 
ammonium salt asammonium sulphate or ammonium chloride will ab- 
sorb oxygen from the atmosphere, forming ferrous oxide, FeO, which 
further absorbs oxygen passing into the higher oxides. 


Fe(with(NH,),SO,. + O = FeO 
Iron (with Ammonium Sulphate.) Oxygen. Ferrous Oxide. 
29FeO + O = Fe,0, 


Ferrous Oxide. Oxygen. Ferric Oxide or Iron Sesquioxide. 


This reaction can also take place in the presence of ammonium 
chloride, as is well known in the formation of iron rust joints. 


Fe(withNH,Cl) + O = FeO 
Iron (with Ammonium Chloride.) Oxygen. Ferrous Oxide. 
2FeO + O = Fe,O, 


Ferrous Oxide. Oxygen. Ferric Oxide or Iron Rust. 


Ferrous sulphate or copperas also easily takes up oxygen, like all 
other ferrous compouMds, forming an oxidized sulphate of iron which, 
when acted upon by sulphuric acid, forms ferric sulphate. This is 
noted when blue (green) vitriol becomes coated with brownish spots on 
exposure to the atmosphere. This substance will also absorb sulphur- 
eted hydrogen. The formation of the substance is shown by the 


reactions : 
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FeSO, =Fe0.SO, 

FeSO, __ FeO SO,) 

FeSO,> O= Feo> of80') 
=Fe,O, (SO,), 

Fe,0,(SO,),+SO0,=Fe,(SO,), 


The small amount of real oxide of iron present in the first mixture 
led me to study some means of forming oxide of iron, and as a result in 
June, 1891, 900 bushels of new material were made, in which the sal- 
ammoniac was used to oxidize the iron alone, and ammonia water was' 
used to oxidize the copperas. 

The reactions for the copperas are 

(FeSO, +7H,O) +2NH,OH=(FeO + H,O)+(NH,),S0O,+7H,O 


Ferrous Sulphate. Ammonia Ferrous Hydroxide. Ammonium Water. 
Water. Sulphate. 


This precipitate is partly prevented by ammonium chloride. 

The precipitate rapidly absorbs oxygen from the atmosphere, becom- 
ing reddish-brown, hydrated ferric oxide Fe,(OH), 

Fe,(OH), Fe,O, +3H,O 
Hydrated Ferric Oxide. Oxide of Iron. Water. 

Long exposure to the atmosphere and much wetting with water have 
converted by this time much of the iron used in the first mixture to the 
condition of iron rust, so that when the new mixture was added and 
the whole mass tried, it was found to be successful in removing the 
sulphureted hydrogen of the gas with economy and safety. The mass 
would on exposure to the atmosphere upon removal from the boxes 
rapidly regain its naturally brownish color, a very good proof of the 
real oxide of iron. A complete absence of burner stoppages during this 
period of the introduction of real oxide of iron, would seem to indicate 
that burner stoppages do not result from the use of oxide of iron. 

In February, 1892, the mass having become somewhat dense by use, 
it was considered advisable to make some new oxide of iron from cop- 
peras ; this new oxide of iron and wood shavings being mixed with the 
old mass to lighten the total weight per bushel. 

Wood shavings alone would have served as well for reducing the 
weight of the mass per bushel, but for the purpose of investigation 
and experiment copperas was used. The method pursued and the 
reactions are given below. I believe it is better (safer) to use oxidized 
copperas for the preparation of oxide of iron, rather than the commer- 
cial copperas which was used in June, 1891. The reason is shown by 
comparing the reactions. The reactions given above for commercial 
copperas, ferrous sulphate, were, omitting the water: FeSO,+2NH,OH 
=(FeO.H,O)+(NH,),SO,. Or to amplify— 


NH,OH Fe<ontNH SO 
FeSO,+ 


| 


FeSO,+ 





NH,OH || 


4 


H , NH, 
Fe<ont+NH SO 


‘ 


By combining 
Fe e FeO.H,O 


l on™ 


Fe am FeO.H,O 


or we have only the ferrous hydroxide which ‘needs oxygen to 
become ferric oxide— 
: 
Fe0>0=Fe,0, 
If we use oxidized copperas, ferric sulphate Fe,(SO,), we have 
Fe,(SO,),+6NH,OH=3(NH,),SO,+ Fe(OH), 


Oxidized Ammonia. Ammonium Hydrated 
Copperas. Sulphate. Oxide of Iron. 


Fe(OH ),=Fe,0,+3H,0 


Hydrated Oxide of Water. 
Oxide of Iron Iron, 


Amplifying the equation for ferric sulphate— 
-SO, NH,OH NH, OH 
>sO, Fe@OH 
NH,OH NH, OH 


Fe 


-SO,+NH,OH=NH, 


NH,OH NH, 
-SO, NH,OH NH, 
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0.+| 
Fe 





NH,OH NH, 


and by combining we have 


Fe-O 


OH 
re OH 

\ou 
| -~O=Fe,0,+3H,0 


| J OH 
Fe>OH 
OH Fe-O 
or we now have ferric oxide of iron. 

As shown above, the ferric oxide is in the condition of hydrated 
ferric oxide, and it is in this condition when it is most valuable for 
absorbing sulphureted hydrogen. 

To make oxidized copperas, ferric sulphate, Fe(SO,), we have 

6(FeSO,) +7H,O +3H,SO,+ KClO,=KCl1+45H,O + 3Fe,(SO,), 


‘Commercial Copperas. Sulphuric Chlorate Potassium Water. Oxidized 
Acid. of Potash. Chloride, Copperas, 


or for proportion by weight we have 
6(FeSO, +7H,O) +3H,SO, + KC1O,= KCl + 45H,0 +3Fe,(SO,), 
6( 278) + 3(98) + 122=74 + 810 + 3(400) 
1,668 + 2944122=74+810+1,200 
2,084 2,084 
The final reactions for the formation of the oxide of iron are given 
again : 


Fe,(SO,), +6NH,OH=3(NH,),SO, + Fe,(OH,) 

From the two equations can be derived the proportions by weight of 
the materials used to make hydrated ferric oxide from copperas. 

It will be noted that in the above, metallic iron is not considered. In 
the preparation of entirely new lots of oxide metallic iron must neces- 
sarily be used to lengthen the life of the mass. Metallic iron is con- 
verted into oxide as shown above by the use of an ammoniacal salt, 
such as ammonium chloride ; 1 ounce of sal-ammoniac is sufficient for 
20 pounds metallic iron, the oxygen being absorbed from the atmo- 
sphere ; sufficient time (say three weeks) should be allowed for com- 
plete rusting. The final mass is made by mixing the moistened oxide 
of iron made from iron with the hydrated ferric oxide made from cop- 
peras, together with sufficient wood shavings wet with water to have 
the material weigh when, first made, about 50 pounds per bushel. 

A total of 1,600 bushels of iron oxide was prepared at Paterson by the 
above method and used with success, in that during the period of its 
introduction no burner stoppages resulted, and the sulphureted hydro- 
gen in the gas was completely and cheaply removed. In 1895 this 
oxide contained nearly 40 per cent. by weight of sulphur. 

In 1897, 1,100 bushels of new oxide were made by this method 
at Long Branch, and put in use in the purifiers with no complaints of 
burner stoppages. In the summer of 1896, 2,500 bushels of a commer- 
cial oxide had been purchased, and from the use of this oxide came the 
disastrous results mentioned in the introduction of this report. In pur- 
chasing the sponge, especial stress was laid on the necessity of having 
the iron thoroughly oxidized, and nearly four months elapsed from the 
date of the order to the delivery of the sponge. The material when 
received was unsatisfactory, in that the mass contained unoxidized 
iron, and every effort was made locally to oxidize the iron by the use of 
salt water for over a month. It was believed the material could then 
be used with safety, and acting on this belief, the material was put in 
the purifiers. With surprising promptness came disastrous results. 
Complaints of burners stopped and poor light brought many an anxious 
care to all at interest. The memory turns to that dark period with sad 
retrospect. With the disaster full upon us, the efforts of all were ex- 


‘erted to remove the cause, already well known, and to minimize the 


effect. The material was at once removed from the purifiers, box after 
box, and saturated with commercial ammonia water, and frequently 
turned to expose all unoxidized iron to the oxygen of the atmosphere. 
Salt water is effective but slow; ammonia water or an ammoni:cal 
salt water is effective and quick. When the oxide was replaced in tlie 
boxes, the material was covered with burlap or coarse cloth, on which 
was spread a layer 3 inches thick of clay and loam. Lime has been 
used also, but clay was found quite as effective. What virtue there is 
in clay, I am not prepared to state, but it is believed the use of clay 
was of good effect in preventing further stoppages. Bowditch, in lis 
work oti *‘ Analysis, Purification, etc., of Coal Gas,” p. 24,writes: ‘ In. 
1854 I introduced the use of clay as a purifier, first and principally to 
remove ammonia without damaging the light-giving constituents of the 
gas, and secondly, to remove sulphur compounds which other })'0- 
cesses failed to effect. Clay removes ammonia from gas as perfectly as 
acids and metallic salts do. The use of clay does nut destroy any of 
the illuminating constituents; it has a remarkable power of acting 
upon certain sulphureted compounds in gas, so as to render them re- 
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movable.” A precedent is thus shown for the use of clay in the 
purifiers, but no explanation of why it is effective. 

The treatment with ammonia water and the use of clay removed the 
cause of the stoppages, by reason of the now thorough and complete 
»xidizing of the iron. 

The tips in use at the time of the trouble were the regular E. H lava 
slit type, and stopped with remarkable quickness. Experiments were 
made to find a tip lesssubject to stoppages, to minimize the effect of the 
iron, with the result that the Bray union jet was adopted as the tip 
least affected. These experiments were made by my former assistant, 
Mr. Tuttle, and from his report I note in the test of the Bray union jet 
burner compared with a lava slit tip, where gas was passed through 
iron filings at the rate of .75 cubic feet per hour, at the end of 96 hours, 
the Bray tip was still burning clear, while the slit tip which had begun 
to choke inside of 48 hours was noted giving a streaked and ragged 
flame under moderate pressure. Mr. Alfred Forstall’s paper, read 
before this Association, reported in Vol. 10, pp. 94-97, gives a table of 
comparative values of different burners, and while the Bray union jet 
shows comparatively less efficiency than the slit burners, on p. 95 he 
mentions what our experiments confirm, the property which the union 
jet has ‘‘of not stopping up, which may, under certain conditions, 
compensate for its lower efficiency.” These conditions are surely 
present when stoppages are general, and, in that event, I recommend 
the use of the union jet burner. 

The subject of burner stoppages, while, perhaps, well known and 
much discussed by comparison of experiences, has little heretofore 
printed literature. I find in the AMERICAN Gas LIGHT JOURNAL, for 
May 2, 1887, p. 280, a report of the meeting of the Ohio Gas Light As- 
sociation, where Mr. Eugene Printz read his paper on the ‘‘ Causes and 
Prevention of Stoppages in Burner Tips.”” Mr. Printz gives as a cause 
for the stoppage of the burners the presence of bisulphide of carbon. 
‘We have here, then, not only a cause for the stoppage of the burners, 
but a reason for the sulphur fumes that are complained of at times.” 
The carbon of the bisulphide being deposited, the sulphur unites with 
the hydrogen, to pass through or from the burners as the sulphide of 
hydrogen. Mr. Printz suggests the precaution ‘‘ to take out or decom- 
pose the bisulphide before the gas enters the lime or oxide of iron puri- 
fiers. As a suggestion, let the gas be passed through an iron retort 
filled with a loose clay material, heated to about 500° temperature by 
utilizing the waste heat from the furnace. . Is it not likely, in this case, 
there would be a recombination of the hydrogen with carbon, and sul- 
phur dropped as pure sulphur, or possibly a monoxide of carbon would 
form, which, while not a light producer itself, might be useful as a heat 
producer, and thus have a tendency to increase the illuminating power 
of the gas.” 

This subject was raised again in the Question Box of the Ohio Gas 
Light Association, by the question: ‘‘ What is the cause of the lava tips 
fouling when the gas shows clean by the usual test?” The question 
was discussed by Mr. Faux, Mr. Printz and the President, Mr. Faben, 
and the reason assigned to the presence of bisulphide of carbon, which, 
however, was not conclusive. 

It is believed bisulphide of carbon is present in minute quantities, if 
at all, in carbureted water gas, and burner stoppages have been most 
prolific with this kind of gas. Bisulphide of carbon is believed, there- 
fore, not to be the determining or chief cause of the stoppages. Mr. 
Printz gives, unknowingly, perhaps, a means for the removal of iron 
carbonyl, the real cause—unknowingly, for in 1887 iron carbonyl had 
not been discovered—by suggesting the passage of the gas through a 
heated retort, for, as we now know, iron carbonyl is decomposed at a 
temperature below 500° into carbon monoxide and iron. 

The application of heat, in purification, dates back much further 
than the above, for the Quarterly Journal of Science, London, for 
July, 1872, p. 396, mentions a method by which coal gas can be readi!y 
freed from sulphur, namely, “ by heating the gas to redness when the 
sulphur will combine with hydrogen to form sulphide of hydrogen, 
which can be easily removed by passing through a purifier containing 
oxide of iron. When coal gas, containing 30 grains of sulphur in 100 
cubic feet, was passed first through a red hot tube, and then through an 
iron purifier, the sulphur was reduced to 5 or 6 grains. The heat did 
not injure the quality of the coal gas, as by passing gas of 14.91-candle 
power rapidly through a tube heated to dull redness, the illuminating 
| Ower was found to be 15.1-candle power, and a still hotter tube in- 
creased the light to 16.66 candle power.”’ 

Our trouble with stoppages having been overcome with the oxidizing 
treatment of the iron, and our consumers satisfied with burner tips that 
did not require too frequent renewals, our experiments led us to inves- 


The discovery of iron carbonyl was made in 1891, independently, by 
M. Berthelot and Messrs. Mond and Quincke. M. Berthelot communi- 
cated to the Comptes Rendus, 112, 1343-1349, reported in the Journal of 
the Chemical Society, Vol. 60, 1891, p. 1427, under the title, ‘‘A Vola- 
tile Compound of Iron and Carbonic Oxide,” also reported in the Lon- 
don Journal of Gas Lighting, September 1, 1891, under “* Iron Car- 
bonyl,” a statement of the results of working with carbonic oxide, 
whereby he has obtained a new compound of this oxide and iron. 
Metallic iron reduced from precipitated ferric oxide at the lowest pos- 
sible temperature, or from ferrous oxalate by heating and subsequent 
completion of the reduction in hydrogen, is acted on by carbon mon- 
oxide, at a temperature of 45° C., the gas after passing over the iron 
containing sufficient iron to cause it to give a brighter flame than is 
usual. The flame has a characteristic spectrum, and deposits iron 
(partly oxidized) upon a piece of porcelain thrust into it. On passing 
the ferruginous gas through a narrow heated tube, a ring of iron con- 
taining a little carbon is deposited. The metallic mirrors formed in 
this way are readily soluble in dilute hydrochloric acid ; the solution 
affording the ordinary reactions for iron. M. Berthelot expects that 
this discovery will prove of great practical importance. He calls the 
new compound ‘‘iron carbonyl.” 

In the Journal of the Chemical Society, 1891, Vol. 59, p. 604, Mond 
and Quincke published a paper entitled ‘‘ Note on a Volatile Compound 
of Iron and Carbonic Oxide.” President Morton, in the Stevens In- 
dicator for January, 1896, refers to the article, also tothe account pub- 
lished in the transactions of the British Association for the Advance- 
‘ment of Science, 1891, p. 602. Mention is also made of these experi- 
ments inthe Journal of the Society of Chemical Industry, Vol. 10, 
1891, p. 644. President Morton writes that Mond and Quincke “‘ relate 


‘how they have succeeded in forming a compound indicated by the for- 
fmula Fé(CO),, which is produced by admitting carbonic oxide to care- 


fully prepared, finely divided metallic iron at the ordinary temperature 
of the laboratory, when the gas is absorbed by the metal. When this 
action has continued for 24 hours, the vessel containing the iron is 
heated to about 120° C.,when the compound Fe(CO),, or iron carbonyl, 
distills off, and is condensed in a freezing mixture at — 20° C. as a 
somewhat viscous liquid of a pale yellow color. Its specific gravity at 
18° ©. is 1.4664. It distills without decomposition at 102.8° C. at 749 
mm. pressure, and solidifies below — 21° C. into a mass of yellowish 
needle shaped crystals. It is soluble in alcohol, benzine and like sol- 
vents, and at 180° ©. is entirely decomposed into iron and carbonic 
oxide. Its vapor density is 6.4.” 

The Journal of Gas Lighting for December 1, 1891, under ‘‘ Iron 
Carbonyl in Coal and Water Gas,” relates how Sir H. Roscoe found 
iron carbonyl in carbonic oxide, which had been stored in an iron 
cylinder ; and he expressed the opinion that it is the cause of the red 
deposit found upon steatite gas burners. Further mention is made of 
‘*The Metallic Carbonyls” in the London Journal, for June 28, 1892. 
In Progressive Age, for November 1, 1892, under ‘‘ Iron in Gas,” I note: 
‘* At the November meeting of the Chemical Society, a paper of con- 
siderable interest was presented by Sir Henry Roscoe and Mr. Scudder 
on the action of water gas upon iron, says the London Gas World. 
On the occasion of certain experiments on the use of water gas, with 
Fahnehjelm’s combs, it was observed that when the gas had impinged 
upon the comb for some hours, iron oxide had become deposited on the 
magnesia, and had materially diminished the lighting power. The iron 
was in the water gas itself, and could not be filtered out by cotton wool; 
it was, therefore, present in a volatile form. In another series of ex- 
periments, water gas was stored in a steel cylinder at 8 atmospheres 
pressure. If the gas were used immediately, there was no change in 
the color of the flame or in the composition of the gas; but if it re- 
mained stored for a month, the flame produced by means of a steatite 
burner was brightly luminous, and a Fahnehjelm comb was at once 
covered with a yellow coating of iron oxide, showing that the gas con- 
tained much more iron than at first. If the gas were led through a gas 
combustion tube, and this tube heated, a black metallic mirror was 
deposited, consisting of iron free from carbon, arsenic or antimony. If 
cotton wool were put between the jet and the place where the mirror 
was deposited by heat, the flame was non-luminous, while the cotton 
wool was blackened. A porcelain slab put in the luminous flame be- 
came covered with a film of iron or of iron oxide. 

“The weight of iron, deposited in the form of a mirror, and upon 
the cotton wool, corresponded to 2.4 milligrams of iron per liter of gas, 
or to a little over 1 grain per cubic foot. The water gas used contained 
39 per cent. of carbonic oxide. The volatile iron compound was, no 
doubt, the iron carbonyl of Mond and Quincke, and was easily con- 





tigate the subject of the presence of the iron in the gas, 


densed on passing the filtered gas through a U-tube cooled by ice. 
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Ordinary coal gas contains some carbonic oxide, and this causes it to 
take up traces of iron, which is the cause of the superficial deposit upon 
steatite burners. Dr. Thorne said that he had found compressed coal 
gas stored in a steel cylinder to contain iron. He had been led to in- 
quire into this by finding that the lime cylinder of his lime light was 
sometimes covered with a brown deposit. 

‘‘In Nancy, M. Guntz has recently been working at the same sub- 
ject. He found that the gas burners became coated after 40 to 100 
hours, with a deposit which was at first white, then rose-colored, and 
finally red. He also found that iron oxide was deposited on all objects 
long exposed to the products of combustion. He concluded that Nancy 
gas must contain iron ina soluble form, probably Mond and Quincke’s 
iron carbonyl produced by the action of carbonic oxide on finely 
divided iron. In Nancy, iron is added to Laming’s purifying mass, in 
the form of filings ; these are first converted into sulphide by the moist 
air and freesulphur, and this becomes oxidized into oxide of iron. But 
before this occurs, the excess of metallic iron and the 4 to 5 per cent. of 
carbonic oxide in the gas may act on one another and form the iron 
carbonyl.” ' 

The London Journal for January 10, 1893, refers also to M. Guntz’s 
communication respecting the probability of the presence of iron car- 
bonyl in coal gas. This hypothesis is supported by the fact, vouched 
for by M. Guntz, that in a town on the outskirts of the city of Nancy 
no ferruginous deposits of the kind described were perceived before 
the local gas works began to use the purifying mass before mentioned. 
A few days after the change had been made, the lamp glasses became 
reddened by deposits of oxide of iron. 

Coincident with our stopped burners, our Welsbach mantels became 
stained with the reddish deposits of oxide of iron and on this point I 
note from the London Journal for March 20, 1894, ‘‘ all these incan- 
descent burners show a marked deterioration in lighting power after 
being some hours in operation with water gas ; the Auer mantels which 
retain their efficiency the longest, requiring replacing after 200 hours’ 
use. This rapid deterioration is due to a deposition of a film of oxide of 
iron on the surface of the mantel. It has been proved this deposition 
of oxide is due to the presence in water gas of iron carbonyl—Fe(CO), 
—the compound discovered a few years since by Mond. Itis, therefore, 
satisfactory to have discovered a method of removing the iron com- 
pound from the gas. Heating the gas to a temperature of decomposi 
tion of the carbonyl appeared impracticable ; but it was found that con- 
centrated sulphuric acid completely and rapidly absorbed the iron 
compound from the gas. A small cylindrical revolving scrubber was 
constructed of lead, with lead baffle plates within, and used, when half 
filled with strong sulphuric acid, to purify the water gas. About 3,500 
cubic feet of gas was purified by from 2 pounds to 3 poundsof sulphuric 
acid ; and the waste dilute acid was not valueless. The water gas so 
purified did not produce a deposit on burning; and an Auer mantel 
was found to last upwards of 400 hours without appreciable diminution 
in its power of emitting light. The passage through the sulphuric acid 
appeared to have increased the efficiency of the gas. With this pre- 
liminary purification therefore, water gas seems well fitted for use in an 
incandescent system of lighting.” 

The water gas referred to above will be at once recognized as uncar- 
bureted water gas, the use of which has not found adoption to any con- 
siderable extent. Butterfield’s Gas Manufacture, p. 136, speaks of the 
necessity of the removal of iron carbony], contained in small quantities 
in cold water gas. ‘‘ This compound causes a deposit of iron oxide on 
the mantels or combs used for emitting light, and rapidty reduces their 
efficiency. It has been proposed to remove the iron carbonyl by pass- 
ing the gas through strong sulphuric acid, or by heating it to a red heat 
at a point near the place of combustion, and H. Strache, of Vienna, 
has patented schemes for purifying water gas by these means in 
Germany.”’ The London Journal of Gas Lighting, for March 27, 
1894, notes, ‘‘that Herr H. Strache, of Vienna, has patented in Ger- 
many methods for the removal of the iron compound which causes the 
troublesome deposition of iron oxide on the mantels of incandescent 
burners consuming water gas. He mentions in the specifications the 
method of washing the gas with acid, and also the decomposition of the 
iron carbonyl] by passing the gas through red hot tubes, a plan he con- 
sidered impracticable at the time of writing hispaper. By the first pro- 
cess the iron carbonyl] is converted into a soluble salt by the acid ; by 
the second, the iron is deposited in the heated tubes.” The London 
Journal for July 13, 1897, p. 111, notes again Herr Strache’s patent for 
removing gaseous iron compounds from water gas. This invention, 
under date of July 31, 1896, ‘‘ relates to apparatus enabling the water 
gas to be purified by bringing it into contact with concentrated sul- 
phuric acid, over as large a surface as possible—first drying the gas 





by the acid, which runs away after having served for taking up th: 
iron.” 

The removal of iron carbonyl from carbureted water gas by sul 
phuric acid cannot safely be done except in special cases where the gas 
is used for fuel exclusively. Sulphuric acid removes the hydrocarbons 
as well as the iron, and thus destroys the value of the gas as an illum 
inant. Removal by heating is impracticable on a large scale, but this 
method can be used in the laboratory for quantitave analysis of the gas 
for iron carbonyl. A number of such analyses have been made at 
Long Branch by Mr. Tuttle, who writes in his report, ‘‘The presence 
of iron carbonyl may certainly be determined by passing a quantity of 
gas slowly through a glass tube heated above 180° C., and then wash- 
ing out the tube with aqua regia, diluting the acid with water, adding 
ferrocyan.de of potassium and heating, when, if there be any iron 
present, a light blue color will be formed, which soon turns into a 
deep blue ; or if the acid be neutralized by ammonia water and ammo. 
nium sulphide added, the iron if present will come down at once in a 
dark precipitate. This test may be made quantitative by using a meas- 
ured volume of gas and a tube long enough to insure a complete de- 
composition of the iron carbonyl, and then burning and weighing the 
precipitate brought down by ammonium sulphide. A bath of boiling 
cylinder oil (above 300° C.) may be conveniently used with a U-tube 
to obtain a steady sufficiently high temperature.” 

Results of two quantitative analyses show 500 milligrams and 485 
milligrams, or 7.5 grains per 1,000 cubic feet gas. It will be noted 
these quantities are only 1-140th of the amounts reported in the Pro- 
gressive Age. The experiments we report were made in January, 1897, 
at a time when the gas gave no trouble with burner stoppages. The 
quantity would be much greater, therefore, when stoppages were prev- 
alent. From these experiments we believe that iron carbony] is always 
present to a greater or less extent in water gas, owing to the carbon 
monoxide present, and its affinity for metallic iron, not only the iron 
in the purifiers but the iron of the mains. The presence of hydrogen 
also assists in the formation of iron carbonyl. In this connection the 
formation of carbonyl may come from another source—viz., the admis- 
sion of oxygen or air to the purifiers for revivification of the oxide of iron 
in situ. It is stated by Fenton, ‘‘Notes on Qualitative Analysis,” p. 25, 
that ‘‘sulphides heated in a current of air (oxygen) evolve sulphur di- 
oxide.”’ This statement is significant, for if (FeS+O,=Fe+S0,) iron 
sulphide and oxygen form sulphur dioxide, free iron is liberated and 
two constituents of the gas become possible sources of danger. A com- 
parison of experiences of companies using ‘‘nitrogenated oxygen” in 
purification, and having burner stoppages, wou'd be of interest. 

Iron carbonyl opens up a new field for investigation, and this re- 
port, prepared at the request of your Research Committee, is submitted 
to present the subject. Iron carbonyl is somewhat analogous to naphi- 
thaline, in that I believe it is always present in a greater or less degree 
in either kind of gas. The secret of success with naphthaline is to hold 
it in suspension in the gas until the burner is reached, where it is val- 
uable as an illuminant. With iron carbonyl the gas should carry it 
past the burner, so that the iron formed by decomposition is dissipated 
in the air surrounding the flame. 


Discussion. 


The President asked Mr. A. 8. Miller to start the discussion. 

Mr. Miller said he had read the paper closely, his particular interest 
therein having been enhanced from the fact that he had ‘* troubles” 
like those described by Mr. Doty. He had had stopped burners fed with 
gas from lines of new mains, while burners supplied from old mains 
did their work normally. Mr. Doty had evidently put a good amount 
of work in the getting up of his paper, and had reported a number of 
formulas, and suggested a number of reactions, in describing the 
practical results secured from the use of certain preparations of purify- 
ing material. 

Mr. Hayward—I suppose it is natural to expect that I should respond 
somewhat to this paper. If you will read the reference made by Mr. 
Doty to an experience of his in the summer of 1896, where he speaks 
of having bought 2,500 bushels of commercial oxide, you will find 
somewhat further on that he thereafter refers to it always as ‘‘sponge.” 
I suppose everybody in this room knows that my enemies call me 
‘* Sponge Hayward,” while my friends call me ‘‘Governor.” (Laug! 
ter.) Mr. Doty fairly warned me that he proposed to climb all over 
me at this meeting, in which effort I think he has succeeded fairly 
well. Perhaps at this point I should make some explanation with re- 
gard to it, and tell you how I look upon Mr. Doty. I think all of you re- 
gard him in the same light (as a graduate of that highest technica! 
school in the land), the great U. G. I. Company—that is, the United 
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ey gan get in all thelaud. Again, not content with their own acquire- 

ents, they collect them together many times a year and pour into 
them rivers of knowledge and experience on every subject that pertains 
‘o purification, distribution and—acquisition. (Laughter.) Regarding 
Mr. Doty in that light, and selling him material, in the words of Gen. 
tiarbison, ‘* modesty forbids” that I should venture to give him any ad- 
viee in respect to using new material, because one of the first rules laid 
down by the Company that he formerly served was, not to use new oxide, 
but have in the last box old oxide as a starter. That has been given to 
me repeatedly ; but he has given the key to this whole matter when he 
finally adopted the use of clay as a filter to prevent burner stoppages. 
Whatever the source of the burner stoppages may be, the accounting 
therefor will always be a prolific subject for discussion, and as you 
know that when doctors of medicine get together, and a subject for dis- 
cussion is lacking, in the desire to have a little argument, they bring up 
the old question, ‘‘ What is scrofula?”’ So also is it with the gas men 
who, similarly distressed, ask about naphthaline. Respecting this mat- 
ter of burner stoppages, as to what causes the same and as to the ma- 
terial, I have made notes on the subject, because I cannot very well 
carry in my mind the technical part of Mr. Doty’s paper to which I 
wish to refer; and, with your permission, I will read them: Dr. 
Love writes, in the Juurnal of the Society for Chemical In- 
dustry, 1893, that they are composed entirely of carbon, and con- 
tain no iron. Dr. Woodman reports 0.79 per cent. of iron oxide, 
or 0.553 per cent. of iron. As iron is one of the easiest metals to 
determine, it seems that Dr. Love would have found it had it been 
present in his specimen, Either of these analyses alone might have 
been sufficient to satisfy the gas manager, but with both of them, each 
from a perfectly reliable chemist, giving results diametrically opposite, 
the question arises whether we are any nearer the real solution of the 
difficulty. It seems that the incrustations may form, and, under differ- 
ent causes,do form,certainly with marked difference of composition. Dr. 
Love’s sample might have been caused or not by iron carbonyl. Did 
the iron pass away without leaving a trace? The iron occurs in such 
small proportions, in comparison with carbon (55 to 9,698, or 1 to 176), 
that Dr. Woodman’s remark, that there is some other cause, may be 
well made. If Dr. Love had not specially mentioned iron, we might 
have inferred its possible presence ; but he distinctly states that it was 
not there. No analysis is given to show that the mixture mentioned 
on page 25 of Mr. Doty’s paper did not contain smal! quantities of free 
iron, the presence of which was very probable. In the operation of 
making oxidized copperas or ferric sulphate the item of cost of methods 
employed plays quite a part,: 6(FeSO,7H,O) x 3H,SO, x KCIO,, or 1,668 
parts copperas, 294 sulphuric acid, and 122 chlorate of potash produce 
1,200 of ferric sulphate—these figures are taken from the paper. This 
has cost—and I am giving you now the commercial value of the ma- 
terials as we buy them in the market: 1,668 of copperas, at } cent., 
$12.51 ; 294 oil of vitriol, at 1 cent., $2.94 ; 122 chlorate of potash, at 
10 cents, $12.20; 1,200 ferric sulphate, $27.65; or one pound, $.023, 
equal to $46 per ton. And the iron oxide produced from it would cost 
400/214 x $46= $86 per ton, not counting the cost of the ammonia. This 
will be mixed with an equal weight of sawdust, making the cost per ton 
$43, and as there are about 40 bushels to the ton of mixture, the bushel 
would cost a little over $1.07. Can you afford to pay this amount? 
Well, Long Branch, as you know, has lots of money, and perhaps can 
afford to pay $1.07 for a bushel of oxide ; but I would have to go out of 
the business if I had to sell it for that. In recounting the experience 
with the sponge, in 1896, the keynote is struck in stating that it is be- 
lieved the use of clay was of good effect in preventing further stop- 
pages. Any other material composed of fine particles would have done 
as well; layers of old sponge as commonly used, a layer of asbestos, of 
ashes or any like material, would have acted as a retainer of the car- 
bonyl, if present. The action of the clay may be explained by remem- 
bering that iron carbonyl, as described, is a viscous fluid, and would be 
readily retained by any fine, porous material through which it passed. 
Clay, carbon, chalk and other porous materials have the property of 
collecting and retaining within their pores a great variety of sub- 
Stances, even where no trace of chemical action can be discovered, and 
While only mechanical action can be assumed as the cause. Clay, as 
is well known, will remove the final trace of color from sugar after 
charcoal has practically ceased to work. Had a layer of clay been 
used with the sponge originally I believe no trouble would have occur- 
red. Iron carbonyl is decomposed at 180°C., or 356° F., into carbonic 
oxide and iron. In case the temperature of the burner tip reaches 
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the carbon pass on into the flame. In time the iron would be oxi- 
dized, but probably not in presence of carbon and reducing gases 
until it became cold. What do we find in the deposit? Dr. Love 
says, all carbon and no iron. Dr. Woodman says carbon and iron, in 
the proportion of 176 to 1; yet the action of the heat on the carbonyl 
1s to cause the iron to be deposited and the carbon to pass on as carbonic 
oxide. The presence of a large per cent. of carbon is not then ex- 
plained. Does the presence of iron carbonyl explain the sulphuric acid 
or the silica found by Dr. Woodman. He found nearly as much silica 
as he did metallic iron, 0.55 per cent. iron and 0.51 per cent. of silica. 
Does not the general law of solution among substances have some ap- 
plication here? Does not the fact that all substances are soluble in all 
other substances to a minute degree obtain here? How else can we ex- 
plain the presence of as much silica as iron? How did it get there? If 
it were generated in the gas ai its formation and passed through all the 
scrubbers, condensers and purifiers, it certainly must have been inti- 
mately combined with some portion of the gas, and not merely mixed 
with it mechanically. The question is not by any means settled, but 
every communication helps. Nothing is on record showing the amount 
of silica or sulphuric acid deposited on the burner tip before using a fil- 
ter like clay or old sponge and after using the same. With iron car- 
bony] the paper shows that this filtering process is effectual. Why not 
use it, then, always? I want to add one more word to this, as to a 
point which Mr. Doty did not bring up. He had just laid 14 or 15 miles 
of new pipe and of new work, and as he was starting in there was all 
that exposure of new iron—he must have known from the paper that 
he has read that the carbonic oxide came in contact with all that new 
iron. 

Mr. A. C. Humphreys followed Mr. Hayward. He thought that the 
investigations instituted by the U. G. I. Company in respect of burner 
stoppages had been satisfactory. The investigations had been carried 
on regularly, systematically and at length, until a logical conclusion 
had been reached. He was quite satisfied to accept the responsibility 
for using a layer of old oxide preparatory to obtaining the proper or 
normal and full effect from or of the new-purifying material. In time 
he reached the knowledge of how to prepare an oxide that gave satis- 
faction at the beginning of its use in the boxes. Undoubtedly there is 
much in the point that burner stoppages will for a time occur when 
such burners get their gas from cast mains, the iron of which is new. 
Time, however, corrects that, in that the surface of the mains becomes 
coated. 

The discussion was continued at considerable length, Messrs. F. B. 
Wheeler, H. A. Mather, W. H. Birchmore, A. E. Forstall, T. Little- 
hales, A. S. Miller and F. Bredel participating therein. The discussion 
was so technical that it was altogether without the pale of fair reporting 
in long hand. 

In closing the argument Mr. Doty said, among other things, that the 
copperas oxide used did not cost $1.07 per bushel ; but he laid no par- 
ticular stress on that point, since his Company was not engaged in the 
manufacture of purifying materials in a general commercial way. He 
wished, too, to acknowledge his indebtedness to the U. G. I. Company 
and to Mr. A. C. Humphreys, in connection with their sifting out of 
the complex matter of burner stoppages in the line treated of in his 
paper. 

On motion of Mr. Forstall, a vote of thanks was passed to Mr. Doty 
for his paper. 


The President then called upon Mr. F. H. Shelton to read his paper, 

entitled— 
A QUADRUPLEX PURIFYING BOX: WHY NOT? 

Mr. President and Gentlemen of the American Gas Light Association : 

The earliest purification of gas was by the use of wet lime. In 1817, 
in England, Reuben Phillips first used a dry lime process, and in 1823 
John Malam, also in England, in improving upon Phillip’s equipment, 
proposed and used four shallow boxes arranged in a square, having 
water seals, removable lids and trays, and a (wet) center seal ; in short, 
practically the equipment that is in universal use to-day. It is a re- 
markable fact that from that date to this no change of moment has 
been made in gas purifiers, nor has any other form than the above, as 
far as real use goes, even got a foothold. Throughout this country, 
and in Great Britain as well, I am reliably informed (and probably in 
the other civilized countries also), purifiers are built to-day essentially 
as they were 74 years ago, and as alike as peas in a pod. In all that 
time the only changes that have taken place have been the substitution 
for the old wet center seal of one form or another of dry center seal 
or dry valve systems, and betterments in details, such as the mechani- 
cal means for lifting the covers, handling the purifying material, ete. 
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Oxide, it is true, has been largely substituted for lime, in the larger and 
better works almost universally ; but this is a change in the process of 
purification, and neither involves nor has made any change in the 
form of boxes used. 

Purifiers as constructed are undoubtedly simple and effective, and 


SIDE ELEVATION OF 12X16 FEET QUADRUPLEX PURIFIER, 
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the use of some form of oxide—easily revivified and usable over and 
over again—has reduced the cost of purification to so low a point that 
we have perhaps fallen into the habit of thinking that our present 
methods and our present boxes are about as good as ccan be. As far as 
the use of oxide goes, this for the present may be so. The customary 
form and arrangement of boxes, however, is far from being as good as 
can be. A little thought will show this, and that there are several dis- 
tinctly objectionable features in the present design, which, if elimin- 
ated, whould make any form not having such features better and more 
desirable. 

(A) For instance, boxes as now built take up a very great amount of 
room. Think of the small cubie space actually occupied by the oxide 
in a purifier building compared with the total space in the building, or 
that occupied by the connections and necessary for the cover-lifting 
machinery, the off box, etc., all of which space means proportionate 
building expense, and often valuable yard room. Would not a form 
requiring but a half or a third as much be a great improvement ? 

(B) In the present wrought iron covers, and in their hoisting rigs, is 
where a large portion of first cost is now involved, and where most of 
the expense for purifier repairs occurs. Would not a box be better that 
had no cover side plates to rust out ; in fact no cover to hoist ? 

(C) Present boxes involve an expensive center seal, or 8-way valve, 
that does not always stay tight or else a complex valve system that is 
confusing, as well as many feet of pipe connections that afford large 
chance for stoppages and back pressure, more especially in the smaller 
works. Would not an equipment needing but a third the ordinary 
amount of connections and but four plain gate valves be better ? 

(D) Ordinary boxes have open water seals that in winter require con- 
siderable heat to keep from freezing, and that at all times are liable to 
“*blow.” Gas escaping from such seals has caused disastrous explo- 
sions. Through some workman’s carelessness one’s own turn may be 
next. Would not a form having no water seal, but a cover not neces- 
sary to remove, made on and tight as a station meter, much increase 
safety ? 
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I think it is evident that there is not only room for a better form of 
box, but also that such better form, if covering the points above men- 
tioned, would be distinctly desirable. I believe that I have evolved 
such better form, and I have the honor and the pleasure of herewith 
submitting it to this Association. 

The general scheme of this new gas purifying box, which I have called 
the ‘‘quadruplex,” or four-in-one, is based upon the fact that oxide, 
after use, unlike lime, is not caked, but will run, and can be handled 
entirely by gravity, and that such being the case, a removable cover to 
a purifying box is not necessary for emptying it of oxide, where it 
has been in the past, to give access for the removal of lime. In the 
utilization of this fact, space is saved over the present arrangement by 
locating all four boxes, in effect, one over another, uniting them into 
one structure. Water cups or seals, wrought iron covers, and all 
cover-hoisting devices, are omitted in toto by the use instead of a stia- 
tionary, tight, cast iron cover. The oxide for purifying is passed into 
the box by gravity through holes in the cover ; is automatically spread 
and leveled within, and is finally, when foul, drawn out by gravity 
through hoppers at the bottom. Having one large four-fold box in 
place of the usual four separate ones, permits of reducing the piping by 
two-thirds, and of replacing the center seal by four plain valves. [u- 
cidental minor advantages are secured. 

The drawings accompanying show all this more clearly. The first 
three sheets show a quadruplex box, 12x 16 feet in area, the equivalent 
of a set of four common boxes of that size, such as would be used by an 
ordinary small works. The fourth sheet shows the outline plan and 
elevation of a quadruplex box, 18x54 feet, the equivalent of a set of 
four boxes, 30 x 30 feet, illustrating how the quadruplex would appear 
when built in a large works. The quadruplex equivalent of a set of 
any desired size of ordinary boxes can be made without difficulty. The 
building is entirely above the ground level (involving no cellar), has 4 
cement floor for revivification purposes and the usual roof and ventila 
tor. Note thatit is of but little greater height than that required or 
commonly built for ordinary boxes. To be specific, a suitable building 
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for the 12 x 16 feet size of box shown would be 27 feet wide inside, 22 
feet long and preferably 30 feet to eaves. The inside floor space is 594 
square feet. The cubic space (excluding that within the roof) is 17,820 
cubic feet. The building for four ordinary boxes arranged for 6-foot 
aisles and but 24 feet between walls and boxes, would be about 37 x 45 
feet, by about 26 feet to eaves, and would have a floor area and cubic 
volume of 1,665 square feet and 43,290 cubic feet respectively. The 
cubic space required for the quadruplex form, therefore, compared with 
that of the ordinary, is but 41 per cent., and the floor space but 35 per 
cent. A comparison of large sizes may be conveniently made with the 
purifying house at the works of the Universal Gas Company in Chicago. 
The plant has a capacity of 10,000,000 cubic feet per day, and includes 
probably the largest purifying equipment recently built in the country. 
The building inside is about 93 x 172 x31 feet to eaves, and contains 8 
boxes 36 x 36 x 6 feet, arranged in a double row of four each. A _ build- 
ing 85 x 72 x 36 feet inside would suitably contain two 20x65 feet quad- 
ruplex boxes, affording an equal total purifying capacity, and would 
involve but 44 per cent. of the cubic space and but 38 per cent. of the 
floor space of the other. To return to the drawings: Wrought steel I- 
beams and cast iron columns support the box in the same manner that 
ordinary ones are supported. The cast iron top of the box is rigidly 
bolted to the sides. Four hoppers form the bottom, each being fitted 
with a self-sealing clamping lid. In these lids are drain pipes for the 
removal of any condensation. Within the box are four layers of ordi- 
nary trays, each designed to carry from 1 to 3 feet of oxide, or the 
equivalent of the oxide carried in each one of the separate boxes of the 
usual setting. These trays are bolted in parallel rows to supporting 
T-iron cross bars, about 6 or 8 feet long, which bars are fitted with 
round or axle ends. (See detail sketch of bar and tray in plan draw- 
ing.) These ends rest and work in suitable sockets or supporting links 
attached to the side plates of the box and to transverse midway support- 
ing I-beams. The T-bars at one end are also fitted with small cog and 
worm gears, operated by shafts and outside wheels. Each wheel 
Operates one section of or one-quarter of the trays in one level only. 
The two lower sets of wheels are hand wheels; the two upper ones, 
above the head level, are sprocket wheels, fitted with chains, to enable 
convenient operation from the floor level. The whole arrangement 








forms in effect a series of collapsible grid floors, each row of trays being 
in effect hinged and all the trays on a level dropping their load of puri- 
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OUTLINE; PLAN AND ELEVATION OF 18 X 54 FEET QUADRUPLEX P 
(EQUIVALENT TO 4 BOXES GO X30 FEET). 
Angost, 49 ¥, H. GHRLTON, 
fying material to the trays below when the proper hand wheels are 
operated. A small arm, similar to a semaphore blade, is located near 
each wheel, and is so geared or connected to the shaft to which the 
wheel is attached that it at all times corresponds in position to the trays 
inside, thus indicating externally to the workman their position or de- 
gree of inclination and hence when to lock the wheel after operating it. 

A gas-tight partition divides the box into two non-communicating 
compartments, and the gas inlet at the bottom, dividing, connects with 
them in such way that gas can be sent through either or both. At the 
top the respective gas outlets unite in the pipe leading to the station 
meter. Four valves control the entire arrangement. This piping 
aggregates less than 50 feet. In an ordinary typical setting of four 
12 x 16 feet boxes, the total pipe within the four walls of purifier house 
is about 150 feet. A light iron stairway or ladder leads to the top; 
there, a gas pipe railing is supplied to prevent inadvertently stepping 
off. On the top-head are self-sealing oxide-charging doors. These also 
serve as manholes at that point. Other manholes are located on the 
sides, to give access to the three lower layers of trays. While facilities 
for communication with the interior can easily be further increased, 
even to the extent of arranging for opening entire side plates, hinged, 
at each tray level, if desired, it is my judgment that the manholes 
shown will be all sufficient. 

Pressure gauge pipes are led off from six different points in each half 
of the box to indicate the gas pressure at the inlet, the outlet and be- 
tween each oxide layer. These pipes run to a gauge board (not shown), 
are there fitted with quick-purging blow off cocks, and afford opportu- 
nity for making the usual lead-paper sulphur tests upon the gas from 
any point in the box. A wood flooring, such as is usually put around 
boxes, is laid over the I-beams. Purifier equipments ordinarily are not 
fitted with a bye-pass to them as a whole. If such is desired, however, 
it can easily be added to the quadruplex form by a short pipe under- 
neath the box conne@ting the inlet and outlet pipes. 

The filling and operation of a new box entirely empty are as follows : 
An overhead bin, conveniently hung from or located in the roof 
trusses, is filled with oxide and kept supplied by a customary conveyer, 
located against the wall,which conveyer may be of belt form as shown, 
or of any other desired. A movable, adjustable (telescopic) spout 
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guides the oxide from the bin to the several charging doors in turn, 
through which the oxide enters. It falls and builds up in heaps inside 
on the top trays, and immediately is spread and levelled by a pair of ro- 
tating blades inside, operated (during the filling process only) by small 
bevel gears. These gears have removable dust covers, are conveniently 
connected with power from the conveyer shafts near by, and preferably 
have a clutch d vice to enable easy starting and stopping as desired. 
The rotating blades—very like a revolving fly or ventilating fan—are 
adjustable as to their horizontal plane of action by an external set screw 
aud collar device, so that by raising or lowering them the oxide may be 
gauged for and levelled off at any depth desired. When the top trays 
are filled with oxide to the depth that is desired shall be carried, the 
supply is stopped. The upper handwheels are operated and the oxide is 
poured to the next layer of trays below. The wheels controlling that 
layer are in turn operated, again pouring the oxide downward, and it 
is so passed from tray to tray until it reaches the lowest set or level, 
where it rests. The trays above it are in turn then filled by like means, 
and the operation is duplicated to fill the compartment the other side of 
the partition. The box now being filled with oxide, the charging doors, 
etc., are closed, gas is turned on through both compartments, and the 
purification process is then in full operation. It will be seen from the 
drawing that the gas passes successively through the several layers or 
masses of oxide in the quadruplex box, in precisely the same order that 
it goes through the several beds of oxide in a set of ordinary boxes— 
each layer corresponding to a vox. Entering at the bottom, it goes 
through one after another, emerging at the top. The lower or first 
layer met becomes foul first ; the top or last layer last. 

To ‘‘ clean a box,” so to speak—or to renew the oxide in the quadru 
plex w! en the lower layer has become so foul as to require renewal—is 
simplicity itself. The gas for a brief period only is shut off from one 
compartment, letting it temporarily all go through the other; the charg- 
ing doors and hopper lids are opened. The wheels operating the lower 
trays are turned, and the foul oxide is dumped into the hoppers and 
runs out below for revivification. Not a shovel is handled to discharge 
the oxide, and but a few minutes’ time and but little labor is required. 
If the oxide sticks or packs in the hopper, the occasional turning of a 
spiral rod, or other agitating device, located in the mouth of the hop- 
per, will loosen it and keep it moving. The empty bottom trays are 
then returned to the horizontal position, and the less foul and still usa 
ble oxide on the second level from the bottom is poured on to them. 
The still less foul oxide from the third level is in turn poured on to the 
second, and the comparatively fresh oxide on the top trays is passed in 
turn to the trays below, leaving the top trays empty to be at once 
refilled with quite fresh oxide from the bin. Gas 1s then turned on 
again, and the entire operation repeated in the other compartment. It 
is the belief of the writer that the mechanical means indicated for dis- 
charging old and putting in new oxide will be so speedy and effective 
that the operation of renewing a layer can be accomplished in compar- 
atively few minutes, say half an hour or so, compared with the several 
hours usually necessary to clean and refill a box of the ordinary kind, 
so that so little time being consumed, one can, with the quadruplex, op- 
erate, if desired, with four layers in use practically all the time, thus 
having the equivalent in capacity of four ordinary boxes in operation 
at once, instead of the usual three. It may be noted in passing that the 
operator in working the trays does not have to lift any weight whatso- 
ever of oxide. The trays are moved down, away from their load, 
which simply follows its disappearing support, until the inclination of 
the trays is so great that it slides off through the openings made, to the 
trays below. 

It is quite evident that the satisfactory working of the quadruplex 
purifier is dependent upon the oxide starting level in the box and con- 
tinuing to be practically level in its passage from tray to tray. To 
satisfy myself as to the efficiency of the means provided for that end, I 
constructed a working model } scale and operated it with various 
materials to represent the different weights of oxide. The results were 
entirely satisfactory. The rotating blades distributed the material ex- 
cellently, irrespective of density, leaving it perfectly level in the main 
and (desirably) slightly deeper around the edges and in the corners. In 
passing the material from tray to tray it was found, as was to be ex 
pected, that as all the trays in a section commence to pour out at once, 
and in separate parallel rows, the mass falls entirely uniformly, and 
that when it is again at rest on the trays below, the top surface is bound 
to be comparatively and sufficiently level without the use of rotating 
blades at each level. The top surface is made up of shallow parallel 
ridges, which, by a knack in the proper speed of operating the trays, 
are reduced tosuch a minimum as not to amount to anything. The 


several materials, with openings 3 inches wide, did not bridge or refuse, 





to fall in the least, so that with the opening of 12, 15, or 18 inches, that 
would obtain in a full size box, it is safe to assume that the oxide will 
surely fall as soon as the openings grow to sufficient size after the trays 
start moving. Observations and experiments with several different 
makes and lots of representative foul oxide further satisfy me that it 
will not bridge or refuse to fall in the quadruplex box. In no case 
could I make foul oxide stay up or bridge over parallel openings, but 
one sixth the width of those that will be made by the moving trays. It 
may be noted that the moving oxide does not fall bodily, but is slowly 
poured, because of the slow action of the worm gear, purposely used to 
avoid jar from the weight of the moving mass. In a 3-foot bed the 
weight per square foot on the trays (of oxide weighing 40 pounds per 
struck bushel) would be about 96 pounds. The heaviest oxide likely to 
be used would not be apt to exceed a weight of 144 pqunds per square 
foot. The trays are strong enough, however, to carry 200 pounds or 
more. 

Structurally, the box will be made of cast iron plates, with planed 
bolted joints, precisely as purifier boxes are now made. It may be ob- 
served that the top, bottom and sides of the box will be conveniently 
and amply tied together by the partition inside, together with the I- 
beams at right angles with it at the center, that at four separate levels 
support the inner ends of the T-iron tray bars. The weight of the box, 
with its contents, will, of course, much exceed the weight of an ordi- 
nary one, but it is not so great as to call for expensive foundations. I 
have figured the weight of the filled 12 x 16-feet quadruplex box under 
consideration, and find that it can be easily carried on either three 18- 
inch I-beams, spanning from wall to wall, without columns, or else 
on the ordinary 8-inch I-beams shown, that in turn rest upon nine 
columns, and at twelve points in the adjacent walls. Assuming the 
entire weight to rest upon the nine columns only, and that they in turn, 
through proper base plates, distribute the weight upon piers 30 inches 
square, the load per square foot on these piers is only about 2,000 
pounds. This is less per square foot than the weight on foundations 
under the superheaters of water gas apparatus, so that in brief such 
foundations of ordinary depth and character as suffice for water gas sets 
or for large station meters will carry the quadruplex purifier. 

The box may be built with only the features so far described. With 
such, however, it is limited to the use of oxide alone and is only suit- 


able for such companies—and there are many of them—as use this 


material without a layer of sawdust (or other similar material) for 
catching tar. There are numerous companies, however, that, from 
insufficient condensing capacity or from a desire to be on the safe side, 
habitually use a layer of sawdust in their purifiers for catching tarry 
vapors that may get over. Forsuch companies desiring to continue the 
practice the quadruplex may easily be arranged to the same end as fol- 
lows: Its height is increased about 20 inches by the insertion of a row 
of side plates of that height, immediately next to the bottom. In these 
plates, on one side in small boxes—and on two (opposite) sides in larger 
ones—are openings about 13 inches high, extending across the full 
width of the compartments within. Rectangular doors with faced 
joints cover these openings. Inside, flush with the openings, and at 
right angles to them, run horizontal parallel strips of, say, 2-inch angle 
iron. On these angle irons, as on tracks or guides, successive crates or 
boxes filled with sawdust are pushed-in through the openings in the 
side plates, just as one pushes in a bureau drawer, until the whole area 
of the box is covered with them, thus interposing a layer of sawdust 
clear across the bottom of it. The crates have no tops ; the bottoms are 
made of purifier slats, the sides of hard wood. The corners are iron 
bound and the whole braced with light iron through bolts to preserve 
the squareness of the box despite any rough handling. Made about 4 
feet square by 12 inches deep, they may be filled to any depth desired 
with breeze, chips, sawdust, or any other suitable material, and are of 
a size and weight to readily stack up, or to be wheeled in and out from 
the yard on a flat-bottomed wheelbarrow. By the use of crates of this 
sort the sawdust is handled in packages so to speak. Filled outside, 
they are wheeled in, inserted and used. When foul, they are with- 
drawn by hooks, wheeled out and dumped. I submit that this is an 
easier and much cleaner method than the present one of shoveling out 
from foul purifiers, inside the purifier room, tarry, mucky sawdust in 
bulk. With a quadruplex box having this feature, the dumping of the 
lower tray of oxide into the hoppers would, of course, be done when 
the sawdust boxes are withdrawn. 

Purification practice is steadily growing to the use of oxide alone 
without lime, it being a question whether there is any net loss of candle 
pover found, or whether any extra amount of enriching material is 
necessary because of the non-removal of carbonic acid. Many of the 
best and largest companies so operate, For those, however, who desire 
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to use a layer of lime in their boxes, the quadruplex can be arranged 
with strata, so to speak, of boxes at either the top or the bottom for con- 
taining lime similar to the sawdust boxes described. Situated prefer- 
ably at the top would mean a light hoisting rig for the elevation of the 
lime erates and more or less of a platform above for handling them 
there. While this would be quite feasible, it would, on the whole, 
probably be more convenient to use if possible a separate purifier 
through which to pass the gas after it had been through the quadruplex. 
A comparatively old small purifier filled with lime would serve well 
for such purpose and would usually be available. 

Revivification of the oxide in situ or without removing it from the 
purifier, where practiced, is usually done probably principally in order 
tosave the labor of shoveling it in and out of the box, ete. In the 
quadruplex box where there is so little manual labor necessary—in faci 
practically none at all—in charging and discharging oxide, there is but 
little necessity for or object in revivifying in situ. A few lids opened, 
a few wheels turned, and the oxide is in heaps on the cellar floor ready 
to be spread and revivified in the open air, either there or in the sun- 
light nearby, more quickly and to an advantage, I believe, greater than 
if revivified within the box. However, if any one using the quadruplex 
box desires to revivify in situ, there is nothing to prevent it. The 
usual small per cent. of air may be passed through along with the gas, 
or a compartment may be thrown out of circuit and revivified in the 
usual fashion. The hopper and charging doors afford convenient air 
openings in conjunction with suitable steam connections which may be 
made. Temperatures may be watched by thermometer tubes reaching 
through the side plates into the oxide at sundry points. Revivification 
in situ develops a tendency to harden the oxide, and if practiced in the 
quadruplex box, it would probably be as necessary as it is in ordinary 
boxes, that the oxide about once in so often be taken out and be well 
worked or turned over. 

In an ordinary box, if during the time the oxide is in use it should be 
spaded and turned over three times before it is discharged as foul, I 
think it might reasonably be expected that an increase of efficiency in 
the amount of gas purified per bushel would be found. If this is so, 
such increased oxide efficiency may then be looked for in the operation 
of the quadruplex box, for in it between the time of the insertion of 
fresh oxide and its discharge as foul, the oxide is three times completely 
turned over and shaken up in being poured from tray to tray. Small 
channels are destroyed, lumps broken and the particles rearranged in 
this process, giving fresh chance for contact with the gas by every bit 
of the oxide. While experience only will show, and I suggest rather 
than claim the advantage, I shall be surprised if the efficiency per 
bushel is not somewhat increased for the reason suggested. 

Details of the quadruplex box may vary. It may be made of any 
size, and with even five or six layers of oxide, or with two layers of 
sawdust boxes. The shape may vary. The equivalent of ordinary 
12x 16-feet boxes may fit a given space better and give equal capacity 
if made 9 x 22 feet or 10 x 20 feet instead of 12x 16 feet. The sawdust 
may be omitted entirely. The depths of the side plates or sections and 
of the oxide beds may vary. In quite large boxes it would probably be 
desirable to provide two partitions and six valves, making three com- 
partments, so that while charging oxide but one-third the capacity 
would be even temporarily out of use, two-thirds being always in cir- 
cuit, A reciprocating rake arrangement may bé used for leveling, in- 
stead of the rotating blades. Leveling devices may be used over each 
bed of oxide. 
and worm gears for dumping the trays, etc. The drawings accom- 
panying are not intended to show the only way the box can be built or 
the various arrangements possible of details. They are merely meant 
to show the several distinctive features that of one form or another, 
and in combination, make up the box. 

With the detailed description of its construction and operation as 
above in mind, let us now summarize the points of the quadruplex in 
comparison with the existing customary form of boxes. 

First, everything that present boxes do can be done with and said of 
it. The gas, at the same slow rate of speed as at present, passes through 
successive beds of oxide that may be of any depth desired for purifica- 
tion by contact, as in present boxes. These beds are in rotation re- 
moved and revivified as they become foul, as at present. Tests may be 
made and pressures noted in the usual manner; sawdust may be used, 
ind also lime ; revivification in situ may be practiced if desired. In 
addition, the following can be said of it: The quadruplex is so compact 
hat it decreases the necessary floor space nearly two-thirds, or to such 
an extent that it will often enable a gas company to double its purify- 
ing capacity within the space occupied by its present lime or oxide 
‘ouse or shed. Even in this small relative space it affords, if desired, 
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the capacity of four ordinary boxes in use at once, instead of three 
customarily used. 

It reduces pipe elbows and connections by two-thirds, and such op- 
portunities for stoppages proportionately. It uses four plain valves in- 
stead of a complex valve system or a center seal that is liable to give 
trouble. It increases safety by having no open seals, making less 
chance for the escape of gas and possible explosions. With it, blank 
walls as fire partitions and sealed wall lanterns are no more needed 
than in any of the other departments of the works. It needs no heat 
in winter for cups. If steam is perchance cut off, no harm is done. It 
has no wrought iron covers to rust out, nor accompanying hoisting 
gears to break or get out of fix, or to involve repair expense. The me- 
chanical construction of the box is upon plain, customary lines. The 
design involves no constant moving parts as in rotary scrubbers, no 
fast-moving or fast-wearing parts, nor any especially complicated con- 
struction or feature. The dumping trays are simple and operate with a 
plain mechanical movement. The trays themselves are ordinary ones 
and so arranged that they cannot get lost oreasily broken in contrast to 
ordinary loose movable ones. The scheme of the box is simple and as 
much within the comprehension of an ordinary workman as the proper 
manipulation of the present center seal and four accompanying separ- 
ate boxes. The manual effort of operation by the use of the gears is 
light, and the total labor involved in cleaning a level and renewing ox- 
ide is even less than the little necessary at present. 

With all of these features and advantages, estimates indicate that the 
quadruplex box can yet be constructed and sold at a cost but little if 
any over that of ordinary boxes. When it is remembered that the 
building, roof and foundation work necessary is but a half or less of 
that required for the ordinary form, it will be seen that a gas company, 
in extending its purifier capacity, can, by using the quadruplex form, 
not only secure its advantages, but alsodoso at an actual less total cost 
than if extending capacity on ordinary lines. 

A principal object of this Association is the discussion of suggested 
improvements in our business. I submit herewith the quadruplex form 
of purifying equipment as described, as an improvement over present 
purifying boxes, and I ask your candid and friendly criticism upon it. 


Discussion. 


The President announced that the matter in Mr. Shelton’s paper was 
before them for discussion, and invited Mr. T. Littlehales to open the 
the debate. 

Mr. Littlehales said that Mr. Shelton had done much good work in 
the way of paper writing, but he was afraid this present suggestion and 
question would not find many supporters. He thought the only point 
in favor of the quadruplex that could be at all tenably advanced was 
that it would save ground space. There certainly was nothing in the 
thought that the handling of purifiers and purifying material would be 
simplified under the quadruplex plan. Whule solid purifying material 
was used he was sure the present system would give the best results. If 
it ever came to purifying with liquids another verdict might be reached. 
The cost of construction, too, of the proposed new system over the old, 
would be at least double. 

Mr. Bredel—Mr. Shelton refers to the purifying plant at the Universal 
Gas Company’s plant in Chicago, and states that if the quadruplex sys- 
tem were there followed a great saving in floor space, buildings, etc., 
could have been made. Let us see if that is so. In considering the 
efficiency of any purifying system, the square area of the purifying 
box determines how much gas can be purified in 24 hours. The num- 
ber of boxes and the thickness of the layers determine the rapidity with 
which a change of material becomes necessary. In other words, the 
rate at which gas passes through purifying material will determine if 
this material is able or not to take up all the sulphureted hydrogen. 
Whether one or four boxes be in operation, provided at all times the 
boxes are in sequence and not tandem, actual experience gives the fol- 
lowing results: A purifying material containing 30 per cent. and over 
of sulphur will purify gas completely of sulphureted hydrogen when 
the speed is about 5 millimeters, or a little less than }-inch, while new 
material will retain all the sulphureted hydrogen if the speed is not 
more than 15 millimeters, or about §-inch. The speed is figured in con- 
sidering the boxes empty. These experiments were made by Dr. 
Kunath, and also independently by me some years ago. As we all 
want to use up the purifying material as much as possible, we should 
make our purifying boxes in such a way that the speed of the gas will 
not be above 24-100 inch for gas works of 2,000,000 feet capacity per 
day, and not over 22-100 inch per gas works of less than 2,000,000 feet 
capacity per day. For 1,000,000 cubic feet daily production this wiil 
give an area of 575 square feet purifying surface for large gas works 
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and 630 square feet for small gas works. The purifiers of the Universal 
Company are put up in four series of two boxes each, and not in two 
series of four boxes each, dividing the gas stream in four parts, so that 
each set has to take care of 2,500,000 cubic feet. The boxes being 36 x 36 
feet, each box has a square area of 1,296 feet, which gives 576 square 
feet for every million feet capacity. The boxes should be generally 
worked so that the gas has to pass through 10 feet of material, each box 
having a layer of 5 feet material. When revivifying, one box of one 
set should be cut off and the gas temporarily passed through one box 
only. Changes should be made when the first box shows foul. The 
revivification will then last about 10 hours. Mr. Shelton’s quadruplex 
box is 20 x 65 feet, or a square area of 1,300 feet. The same is divided 
into three parts, and when revivification becomes necessary one part 
must be cut off, and during that time only two-thirds of the box (or two- 
thirds of 1,300 equals 886% square feet of purifying surface) are avail- 
able. Putting the purifying box at the same rate as the one at the 
Universal Gas Works, the box would, therefore, have a capacity of 
866%, divided by 576, equals 1,504,000 cubic feet, or, say, 1,500,000 
feet. The two boxes he proposes would, therefore, have a capacity 
of 3,000,000 cubic feet, therefore at least 6 boxes like those Mr. 
Shelton proposes, instead of 2, would be required. The building, 
therefore, should be about three times as large, or have about 18,000 
square feet of ground surface, while the area of the Universal 
Gas Works building is only 16,000 square feet. So, instead of 
saving the floor space, it does exactly the reverse. There would 
be a saving with the quadruplex if the boxes at the Universal 
were arranged in two series of four boxes each, but their capacity 
would then be only 5,000,000 feet instead of 10,000,000 ; but the four- 
box system for oxide purification has seen its last days. It is entirely 
different with lime purification, where an entirely different reaction 
comes into play. Formerly purifying boxes were made 3 feet deep, and 
the material was laid in each box in two or three layers. To-day the 
standard box is from 5 to 6 feet deep, and the material is laid in one 
layer from 4 to 5 feet deep, and one box with the 5 feet layer of material 
will purify as much gas before revivification becomes necessary as two 
boxes formerly did with each having only 24 feet of material. Tosum 
up once more, the square area of the smallest purifying box in any 
system, whether if two or four boxes are employed consecutively, de- 
termines the capacity of how much gas can be purified in the time unit 
of 24 hours, providing at all times that the flow of gas is about even. 
The thickness of the layer or the number of boxes, which would be the 
same, determines the time before revivification becomes necessary, and 
has nothing whatever to do with the 24 hours’ rating of the box. 

Mr. A. 8. Miller followed Mr. Bredel, after which Messrs. Mather, 
Somerville, Thompson and Corbett, joined in the debate. The bulk of 
the argument was in opposition to Mr. Shelton’s proposition. In an- 
swering the criticisms and questions Mr. Shelton made a good defense. 
When he concluded his remarks, on motion of Mr. A. C. Humphreys, 
a vote of thanks was passed to him for his paper. 


A Dip INTO THE QUESTION Box. 


The President said that although there would not be sufficient time 
before adjournment to read and discuss another paper, the time at their 
disposal was sufficient to dispose of a question from the Question Box. 
The Secretary accordingly read the following query : 


‘* What is to-day the most perfect and greatest commercial success 
in the application of illuminating gas for house-heating fur- 
naces? Also the best Bunsen burner for same.” 


The President asked Mr. Blodget to relate his experience in that 
respect, which the President thought had been considerable. 

Mr. Blodget replied briefly, after. which Mr. Wm. M. Crane, on in- 
vitation of the President, spoke at length, and very interestingly on the 
subject. 

The Association then adjourned, to reconvene at 9:30 a.m. the fol- 
lowing day. 

[To be Continued.] 








Meters Versus Flat Rates. 
ee 


By Mr. R. F. ScuvcHarpr. 


That the existence of flat rates for current is a bar to the proper 
growth of an electric plant is recognized by all central station men who 
have changed from flat rates to meters. Competent authorities claim 
that the meter saves nearly 30 per cent. in the output of the plant, that 
being about the amount wasted by the average consumer under the 
contract system. This saving, secured without reduction in the revenue 
per lamps wired, is further increased by the longer life of the lamps 





when burned less and the consequent fewer renewals. Asthe amount 
of light used by aconsumer depends entirely upon himself, he can 
regulate his bill and there will be fair dealing on both sides. Another 
advantage of meters lies in the detection of bad leaks outside of the 
station. The existence of such leaks can be determined by comparing 
the summation of the consumers’ readings with the reading of the 
switchboard meter, allowance being made for the loss in the line. 

In spite of these advantages and ultimate saving a great many cen- 
tral stations, especially among the smaller cities, are crawling along 
with the contract system, content to let well enough alone and satisfied 
if their income is sufficient to pay the actual running expenses and 
leave a small profit. Ask the manager of any such station what his 
daily output is or how much coal, oil, waste, etc., the plant uses per 
day and he will be unable to tell you. 

Many of these stations have started as arc light plants where the cur- 
rent was shut off at the switchboard at the stipulated time. Incandes- 
cent generators were added in recent years, and the current was 
charged for in the same manner as for arc lights—so much per month. 
Most of these generators are run during the daytime for power and fan 
motors, consequently the lights that are never turned out—and there will 
always besome that are not—burn 23 hours per day, the plant shutting 
down during the noon hour for repairs, cleaning up, etc. Where a 
time limit, such as 4 hours per night, is specified in the contract, and 
the charge made per lamp-hour, the condition is somewhat improved ; 
but even in this case the waste is, as stated before, about 30 per cent. 

The writer knows of a city where a flat rate of 50 cents per month 
per 16-candle power lamp extsts, with no agreement as to the number 
of hours the lamp isto burn. Asa result there are many consumers 
(in basement stores and the like) who never take the trouble to turn 
out the lights, and many who let them burn at least all night. The 
same evil exists with the fan motors, which you can hear buzzing in 
the downtown stores at all times, even on the coolest days. The plant 
supplies current to a considerable number of power motors, for which 
a charge of $5 per horse power per month is made. This horse power 
is determined from the rated capacity of the motors, or from the 
amount calculated by the user as necessary to run his machinery. 
The actual number of watt hours supplied is what should be paid for ; 
and how can this be determined without a meter when the load is as 
varying as it is in factories ? 

The somewhat weak argument of the owner, who is also manager of 
the plant, is that no one will use electric light if a time stipulation is 
made and that none will buy his current by meter. The reason for this 
is very obvious from the following : 

A meter was installed ina saloon where the lights were burned all 
night. In three months the amount registered was 1,310,000 watt 
hours, or, at 10 cents per k. w. hour, a bill of $131. The owner of the 
saloon had the meter taken out immediately, claiming it must be wrong. 
He paid $36, his old contract agreement, for those 1,310,000 watt hours. 
Is it surprising, then, that the consumers will insist on flat rates, 
knowing that they can have them? The case of this city is cited to 
show how flat rates generally work, for there are many like it. 

How can a manager ever hope to make his plant a good investment 
for the owners when he is so blind to their interests that he sees this go 
on daily without making an effort to change the conditions? Buthow 
could he, one may ask, bring about a change after the people had been 
educated to this kind of businessand still keep his customers, especially 
if a gas company in town is fighting him at every turn. 

First of all, if this owner has other interests to look after, as is the 
case in many of the smaller towns, he should not try to run the whole 
thing himself, butshould employ an electrical man to look after electrica! 
matters ; one who will have a daily record kept on proper forms of the 
station ‘‘input” and ‘‘ output,” and from that determine a schedule of 
rates which will permit of a fair return on the investment. By getting 
rid of all ‘‘ cheap” labor he can reduce the station expenses to a min!- 
mum. The small leaks, in and out of a station, which continually 
occur with incompetent help often determine the turning point betwee! 
failure and success. 

Then, in the spring, at the approach of the long days, he should be- 
gin to install his meters. Make them 10 per cent. slow for the heavy 
consumers, if necessary, for a start. Have him give the best of service 
and back it up with up-to-date energy so he will get enough good cus- 
tomers to enable him to drop the ‘‘kicking robbers” whose lam) 
renewals and current cost as much as they are paying under the flat 
rate. But will even these customers, once having known the conven'- 
ence and excellence of the electric light, want to change back to 
matches and the oxygen consuming gas unless the cost of electricity | 
exorbitant ? 
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The spirit of equity ought to pervade all his dealings for the friction 
between the public and the management, which always does exist to a 
greater or less extent, must be kept at a minimum, especially if the 
company has the municipal lighting contract and must therefore keep 
the good will of every voter. 

Finally, the writer would urge the central stations still using flat 
rates to abandon a system so unjust both to themselves and to their 


customers, and to sell their current according to the only equitable 
method—by meter. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
anvnesiliipiie 

Mr. AZARIAH CARPENTER, who was Vice-President of the Manhattan 
Gas Light Company, of New York, when that corporation was merged 
with the Consolidated Gas Company, and who at the time of the merger 
was appointed Superintendent of Branch No. 2, resigned that position 
on October 30. The veteran retired from his onerous post, after many 
years of faithful and efficient service, with the hearty goodwill and re- 
spect of the host of subordinates whose movements he overlooked, and 
governed without harshness and with fairness. That the veteran 
has before him many years in which to enjoy the repose and comfort 
that his long and faithful business life entitle him is the sincere wish of 
all who know him. 





Mr. CARPENTER’S successor in the Superintendency of Branch No. 2, 
Consolidated Gas Company, is Dr. J. A. Bennett, who, like his prede- 
cessor, was in the old days prominent in the affairs of the Manhattan 
Gas Light Company, and who also became identified with Branch No. 
2, when the Consolidated Company was formed. 





Mr. W. P. ELLIoTT, has been appointed General Manager of the 
Chicopee (Mass.) Gas Light Company, with full charge of the local ad- 
ministration of the Company’s affairs. 





Mr. SAMUEL LEvy, Secretary and Treasurer of the Meridian (Miss.) 
Gas Light Company, has determined that singleness of purpose is all 
right in a business way, but he has further decided that bachelorhood 
is altogether too singular a state. In any event a card before us 
announces that Miss Jennie C. Jacobs and Mr. Samuel Levy will be 
married, at the home of the bride’s sister, 431 Sixth avenue, North, 
Quincy, Ills., on the afternoon of the 17th inst. ‘Good luck to 
them.” 





Mr. N. DunuapP, Treasurer of the Emporia (Kas.) Electric and Gas 
Light Company, writing to the JouRNAL, under date of Oct. 28, asks : 
‘** Can you give me information as to the latest thing in acetylene gas. 
We are told that parties in Topeka claim to have the right to sell in 
Kansas, and that they claim the gas can be made for 20 cents per 1,000 
cubic feet. This is not in accord with anything that I have seen in 
your paper ; and I would like the truth of it. Is there any new process 
by which this is possible?”” We do not know who the Topeka parties 
are that have the ‘‘rights” for acetylene gas in Kansas; but we do 
know that any claim that acetylene gas can be made for 20 cents per 
1,000 cubic feet, in Kansas or anywhere else, is nothing short of ridicu- 
lous. As near as we can learn the carbide of calcium produced at 
Niagara Falls, N.Y., is disposed of at a‘figure not far from $65 per net 
ton, and as a pound of the carbide will yield 5 cubic feet of acetylene 
gas, it is easy enough to understand why 1,000 cubic feet of the gas can- 
not be produced in Emporia, Kas., or anywhere else, for 20 cents. 





THOSE who visited the plant of the Newport News Shipbuilding and 
Dry Dock Company, at Newport News, Va., on the occasion of the ex 
cursion at the last meeting of the American Gas Light Association, 
must have been interested in the huge crane now being constructed in 
the named Company’s yards. : This crane, which is capable of lifting 
140 tons, is to be used for the placing of engines, boilers and other ma- 
chinery in the large war vessels which the Company is constructing for 
the government. It will, of course, also be used for placing on the 
sides of these vessels their armor plates, some pieces of which weigh 
from 40 to 50 tons. The crane will have a reach sufficient to cover the 
entire width of a large cruiser, and it revolves in a circle on a turn- 
table, which is supported on a steel foundation about 25 feet high. This 
steel foundation is to carry, besides its own weight, the weight of the 
crane, its machinery and whatever load may be lifted, which altogether 
will aggregate 90u tons. The steel support for this crane is being fur- 
nished and erected by the Berlin Iron Bridge Company, of East Berlin, 
Conn, 





; Messrs. James R. FLoyp’s Sons are furnishing the necessary cast- 
‘ngs and materials, which include a 10-inch center seal of the Hearne 


pattern, for the new purifying boxes of the Chicopee (Mass.) Gas Light 
Company. The boxes are 8 feet by 14 feet by 4 feet, with 24-inch cups. 





‘WESTERN OBSERVER,” writing under date of October 30, says: 
‘‘The new management of the Elyria (Ohio) Gas and Electric Com- 
pany, have taken hold of the business at that point in earnest. Mr. 
John A. McCollum, formerly of Riverside, Cal., has been appointed 
Superintendent, and the proprietors propose to maintain the high 
candle power gas, which has found such favor with the residents. 
The plant has, as you know, been rebuilt within a comparatively short 
time, and plans for an important further extension to the main system 
to be completed next season, are now being mapped.” 





Ir is said that Dr. J. W. Watson is anxious to secure a franchise for 
the right to make and distribute gas in Fulton, N.Y. The Doctor pro- 
poses to supply acetylene gas, which, of course, shows that the local 
electric lighting Company will continue in business for some time. 





W. J. Lyons, for long time a trusted employee of the Pacific Gas 
Improvement Company, of San Francisco, Cal., committed suicide 
last month. His accounts were in a much confused state. 





Mr. D. E. Morris has brought suit against the Wallingford (Conn.) 
Gas Company for damages to shade trees in faont of his residence, 
occasioned by gas that escaped from the Company’s street mains. 





AT a special meeting of the Trenton (N.J.) Common Council held 
the last week in October, the ordinance granting a franchise to the 
Peoples Gas Improvement Company was agreed to by a vote of 20 to 2. 
We are further informed that a majority of the shareholders of the old 
Trenton Gas Light Company have agreed to dispose of their stock to a 
‘* syndicate” at the minimum price of $40 per share ; so it would seem 
the aims of the proprietors of the Peoples Gas Improvement Company 
have been easily accomplished. 





A RECENT issue of the Middletown (N. Y.) Argus contained the fol- 
lowing : ‘‘The controlling interest in the Middletown Gas and Electric 
Light Company was sold, on October 27th, by Messrs. Albert Bull, L. 
C. Purdy and G. T. Townsend, who had secured a majority of the 
capital stock, to Mr. George R. Jackson and associates. Mr. Jackson, 
who is the owner of the Middletown electric light plant, is largely ia- 
terested in other electric lighting enterprises in the State of New Jersey. 
In addition to the stock Mr. Jackson has purchased of various holders 
some $50,000 of the bonds of the Middletown Gas and Electric Light 
Company, at 105 ex the November coupon. It is the intention of Mr. 
Jackson and his friends to equip the Middletown electric plant with 
complete apparatus of eurrent build, the same to include a steam boiler 
outfit of 600-horse power. Mr. Jackson asserts that the purpose of the 
combination is to give to the residents of Middletown the best possible 
electric and gas lighting service at the lowest possible rate.” 





IT is thought that Mr. L. C. Purdy, who has been prominent in the 
management of the Middletown Gas Company, will be chosen Presi- 
dent of the combined corporation. 





Tue City Council of Norwood (a bustling suburb of Cincinnati, O.) 
has adopted, after much consideration, a franchise granting the Cincin- 
nati Gas Light and Coke Company the right to lay mains in Norwood. 





THE Kalamazoo (Mich.) Gas and Electric Company has succeeded to 
the “‘ rights, privileges” and debts of the Kalamazoo Heat, Light and 
Power Company. The Company is capitalized in $200,000 ; par value, 
$50 per share. The main parties in interest are said to be: E. B. Cald- 
well, Homer Manvel, F. P. Johnson, H. H. Everard and W. G. 
Howard. 





‘A W.S.” is informed that, to the best of our knowledge and belief, 
the gas plant on Blackwell’s Island, which is the site of some of the 
public buildings of New York county, has been shut down, and that 
the gas now used on “ The Island” is supplied from the works of the 
New York and East River Company. 





Mr. THomas G. HmaLey, who, with the late Mr. William Helme and 
associates, in 1856 organized the Atlanta (Ga.) Gas Light Company, 
died at his home in Atlanta on the morning of October 26th. Deceased, 
who was born in Enfield, Conn., March 25th, 1817, at an early age was 
apprenticed to a Hartford builder, and subsequently followed that trade 
in and around Hartford, with more or less success. In 1849 he removed 
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to Atlanta, Ga., and from then on his material 
advance was rapid and continued. He was 
elected President of the Atlanta Gas Light 
Company in 1878, and was its chief execu- 
tive officer at the time of his death. He was 
a prominent member of the First Presbyterian 
Church, of Atlanta, was noted for his char- 
ity, and was esteemed by all who knew him. 


Mr. Hucu MoCaFFrey, for 23 years in the 
employ of the Boston (Mass.) Gas Company, 
died at his residence, Somerville district of 
Boston, on the afternoon of October 30th. De- 
ceased, who was in his 61st year, learned the 
principles of gasholder construction in the 
Camden (N. J.) Iron Works, when that con- 
struction establishment was operated by Messrs. 
J. W. Starr & Sons. 


On October 30th a bill in equity was filed in 
the Philadelphia Common Pleas Court No. 1, 
asking for an injunction to restrain Mayor 
Warwick from signing a lease putting the con- 
trol of the gas works in the hands of the 
United Gas Improvement Company or any 
other Company, the propositions of which 
leases may contain two objections alleged by 
the complainants to exist in the ordinances 
now before the Philadelphia Councils. These 
objections, as set forth in the bill filed, are: 
First, that in the event of the lease being ap- 
proved, the city will not have had the benefit 
of competition ; second, that the city has no 
power to incorporate in any contract which it 
may make a provision allowing a Company 
other than the primarily contracting one to 
carry out the terms imposed in the contract. 
The bill also prays for an injunction restrain- 





ing the United Gas Improvement Company 
from becoming a party to the contract of lease 
contemplated by the ordinances now before 
Councils. 





An Exposition of American Manu- 
factures. 

Plansare being completed for a National Ex- 
position of American Manufactures on a large 
scale, to be held next year in Philadelphia. 
The undertaking will be conducted under the 
joint auspices of the Philadelphia Commercial 
Museums and the Franklin Institute, aided by 
a strong committee of leading citizens. Al- 
ready the preliminaries have been decided upon 


and plans laid out for the erection of a suit- 
able building in which to hold the exposition. 
This building will be of a permanent character, 
so as to be available after the exposition for 
one of the departments of the Philadelphia 
Museums. It is practically decided to put it 
up on the Museums’ property on the west bank 
of the Schuylkill river, south of the South street 
bridge. 

The proposed exposition is designed to in 
clude, in addition to all kinds of goods of 
American manufacture, the raw products of 
the United States, so as to make it practically 
an exhibition of all articles of export. This 
would embrace grain, minerals, woods, etc. 
Such an exhibit would be well calculated to at- 
tract a large number of foreign merchants to 
the Quaker City. The exposition, moreover, 
will be a valuable object lesson for the 200 or 
300 delegates from Chambers of Commerce al] 
over the world, who, in October, 1898, are ex- 
pected to attend a 15 days’ trade congress ar- 
ranged for by the Advisory Board of the Phila- 
delphia Museums. 








The Market for Gas Securities. 


The elections in NewYork, or rather the first 
results thereof, were quite encouraging to 
holders.of Consolidated gas, which, on a good 
demand for the securities, advanced to 210, be- 
tween opening and closing of the Exchange on 
Wednesday. The spurt, however, was short- 
lived; and the net result was a decline to 193}, 
which was the close of the market this after- 
noon—Friday. 

The market for Consolidated, in the main 
for the week, was as eccentric as it has been 
for a mouth or more; but the cold fact re- 
mains that the shares are worth to-day, in- 
trinsically and for investment, more than they 
ever were. The timid holders and the stock 
gamblers are still in doubt, but even the latter 
will be repaid if they can holdon. Thescheme 
for consolidation is in no sense fractured, nor 
even bruised. Itis a tremendous undertaking 
to solidify the various conflicting interests, but 
to every fair intent the original purposes of 
those most concerned have been completed. 

The other city gas shares were fairly strong, 


Standard particularly having shown strength 
that it should never show again. Equitable 
was steady, and Mutual was strong. The in- 
corporation of the New Amsterdam Gas Com- 
pany puzzled some, but fooled none. Its pur- 
pose is too plain to call for comment. 

In out-of-town shares, Chicago was the 
feature ; and a weak vessel it was. Bay State 
was watery, and Brooklyn Union showed a 
loss where it should have shown a gain. 
Brooklyn Union bonds, however, were up to 
full value. Their figure reflects, but not much 
more, the quotations that are to be made in the 
ultimate value of the first or main bond issue 
in the underlying mortgage of the new Com- 
pany in New York. The general list is fairly 
up to current values, although Consumers gas, 
of Jersey City, at prevailing figures, seems 
like ready money. 





Gas Stocks. 


Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau St., New York Ciry. 
NovEMBER 8, 


> All communications will receive particular attention. 


2 The following quotations are based on the par value 
of $100 per share. 


Par. Bid. Asked. 
100 193 = 19334 
50 2 * 
100 
280 
105 
114 
108 
352 
100 


N. Y. City Companies. Capital. 


100 
1,000 
1,000 


Bonds, 1st Mortgage, 5’s 
Yonkers 


Out-of-Town Companies. 
Brooklyn Union .........++. 
“ “ 15 000,000 
50,000,000 
Income Bonds..... — 2,000,000 

Bostou United Gas Co.-—- 
1s Series S. F. Trust.... 
2a “ “ 3,000,000 
Buffalo Mutual 750,000 
“ 200,000 
Central, San Francisco 2,000,000 
Chicago Gas Co, 25,000,000 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 


7,000,000 


7,650,000 
1,069,000 
1,085,000 
2,000,000 
600,090 
8,500,000 
1,600,000 
500,000 
150,000 
1,000,000 
8,600,000 
1,000,000 
910,000 


1st Mortgage 

Consumers. Jersey City.... 
i BODdS cocccocsce 

Cincinnati G. & C. Co... 
Consumers, Toronto 
Capital, Sacramento 

Bonds (6's) 
Consolidated, Baltimore.... 


Chesapeake, ist 6’s. .... 
Equitable, ist 6's. ...... 
Consolidated, 1st 5’s.... 1,490,000 
Detroit 4,000,000 
~ 4,812,000 - 


2,000,000 
2,000,000 
2,000,000 

750,000 
2,000,000 
2,650,000 

750,000 
1,000,000 
1,000,000 
2,570,000 
7,500,000 


Jersey City.....cccccvees tee 
Lafayette Gas Co., Ind 

RES cn vncece checeecece 
Louisville 


Montreal, Canada 

Newark, N. J.,GasCo 
Bonds, 6's 

New Haven 


“ 


Peoples Gas Lt. & Coke Co., 
Chicago, - Mortgage.. a 


$2 
: gBESE 


Setisne geege: : & 


Feopiee, Jersey Cit; . 
Rochester Gas & Elec. Co.. 
Preferred. 
Consolidated 5’s 
San Francisco, Cal. 
St. Paul Gas Light Co 
1st Mortgage, 6’s,....... 
Extension, 6's 
General Mo 
Syracuse, N. Y 
Bonds 


SSseeese: 
3255 
: 38 ggg 
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~ Pasition Wanted 
As Superintendent of Gas Works. 


Has had i9 years’ experience in the manufacture and dis- 

tribution of water gas, in works with a capacity of 100,006 to 

5,000,000 cubic feet per day. Best of references. Address 
1169-7 “W. J. B.,” care this Journal. 








WANTED, T0 BUY OR ‘LEASE, 


A Small Gas Works 


within 100 miles of New York City. Address 


1170-tf “INVESTOR,” care this Journal. 





Gas Plant Wanted. 


If you have a Gas Plant for sale in a city of 6,000 to 15,000 
population, address 


1169-4 “ F, and F.,*’ care this Journal. 





Wor Sele. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 


1097-tf Fort Wayne, Ind. 








FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. 

Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 

Multitubular Condenser, «hell, 36 in. diameter, with 
98 2-in. tube , 10 ft. 6 in. long. 

b-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. , 


S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS CO 


1119-tf Dubuque, Iowa. 
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ONEILL'S OXIDE, 


(NATURAL BOG ORE) 


For Gas Purification. 


Has the Largest Annual Sale of Any Oxide 
in the World. 


GAS PURIFICATION AND CHEMICAL CO0., LTD., 


160, 161, 162 Palmerston Buildings, 


Old Broad St., London, E.C., Eng. 


MARQUAND & PARMLY, 


160 Broadway, New York. 











Members New York Stock 


Exchange. 


Our | Mica Chimneys 








ARE THE 


BEST IN THE WORLD. 


@=eam 


Get Catalog 
and Discounts. 


@=eam 


The MICA MFG. CO 


Micasmiths, 


88 Fulton Street, 
N. Y. City. 


Peerless Patent 
Improved Gas Bag 








2 Pi 
MICA CHIMNEY. 


Etched Gapaaeye to 
Order. 








These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterationsin gas mains. There have been 
numerous cases of workmen being badly injured, and some 
times fatally, by the escape of gas resulting from the burst 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows the mal 
when the has been sufficiently inflated to pack the ma 
and when the pumping should be stopped. Our 
made of a BR. «4 stock especially prepared to admit 0: eat 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 


> Cos Bag, each, av ey Gas Bag, each, ae 
“ “ ' 


: ae “ “ 1, i 4 “ 12.00 
6 “ i) “ee é ae “ee ‘ ‘ ae 
2. * 2. “ 


The , Peerless Rubber Mfg. Co 


16 Warren St., N. Y. City. 





THEO. CLOUCH, 


(Established 1870.) 
SOLE MANUFACTURER OF THE 


Maxim& Clough Adjustable Gas Burners 


E. H. Nickel Tips for 
Water Cas a Specialty. 


THEO. CLOUGH, - - Dobbs Ferry, N. Y. 














OPERATING EX- 
PENSES. 





BACKUS GAS ENGINES 


GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Agts { Chicago Water Motor & FanCo., 101 Lake St., Chicago. 
*) Michell & Co., - - 154 Congress Street, Boston, Mass. 


Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 




















COAL HANDLING. 





For Welshach Lights bon 


No. 120 


Copyright, 1898, by C. W. Hunt Co. 


The ‘‘ Automatic” Railway shown in the 
engraving (in connection with tub elevator) 
is an elevated, self-acting railway, operated 
entirely by gravity, no steam, horse, or 
manual power being required in its opera- 
tion. It runs with great rapidity, making a 
trip of 300 feet, dumping its load and return- 
ing to the starting point in about 35 seconds. 

This Railway is specially adapted for handling large 
quantities of coal for Gas Works. Our Catalogue, No. 


9306, on Coal Handling Machinery, gives full information 
on the subject. Before you forget it, send for a copy. 


C. W. HUNT COMPANY, 
45 Broadway, = New York City. 














T' > 

RANGITOL” ction’ in Powaer Form or Liquid. 
Furnished in Excellent Quality Cheaply. 

DR. PHILIPP HIRSGH, Chemical Works, PANKOW-BERLIN. 


NITRATE OF THORIUM, Chemically Pure, at the Cheapest Price. 


SAMPLES FREE 
IF DESIRED. 

















HEADQUARTERS FOR 


ANORIUM 


The Roessler & Hasslacher Chemical Co., 


100 WILLIAM STREET, NEW YORK. 








SREEBN FIELD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, 


Automatic and Variable Cut-off Engines 


Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


PW.G.&G. GREENFIELD, - 


EAST NEWARK, N. J. 
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Single Boilers or Compact Batteries. 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


Gen'l Office, 716 E. 13th St. N.Y., U.S.A. 


Cable Address, ‘‘ Paila,”’ 
Tele., a 


HIGH-PRESSURE WATER-TUBE BOILERS : 


EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 


me Pittsburgh Gas & Coke Co, 


MANUFACTURERS OP 


Otto-Hoffmann Retort Oven 





GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Correspondence Solicited, 


CORE, 


Coarse or Fine, Hard or Soft. 


AN IDEAL COKE FOR WATER GAS. 





1229—18th St,” 


New York, 
New York. 


Works on Monongahela River. 
Shipping Facilities by River and Rail. 





Sales Office, 314 Lewis Bldg., PITTSBURGH, PA. 























Glarke’s Automatic 
Instantaneous Water Heater. 


This Heater furnishes water heated as it flows. The act of drawing water from 
any faucet with which it is connected automatically turns on the gas, which is in the 
same way instantly shut off when the flow of water is stopped at the faucet. It will 
deliver a gallon of water a minute as long as required, at a temperature 80° higher 
than it is delivered to the Heater ; or it will deliver a less amount at a higher temper- 
ature, or a greater amount at a iower temperature, as may be determined by regu- 
lating the flow at a faucet. We have testimonial letters from those using it in Private 
Residences, Factories, Barber Shops, Restaurants, Stables, Laboratories, Stores, 
Churches, Commercial Buildings (for scrubbing), Banks, Clubs (baths, shower baths 
and sprays), Hotels, Riding Academies (baths and shower baths), and Patrol Stations 


Price, $50.00. Weighs 86 lbs. 


GILBERT & BARKER MFG. CO., - 82 John St., New York City. 


12 inches wide, 15 inches high, 30 inches long. 



















STYLE No. 


81. 


NEw YORK, 33 NASSAU ST. 


localities. 


BALTIMORE. 
ITHACA, N. Y. 
COLLEGE POINT, 


PHILADELPHIA, 246 N. BROAD ST. 


sgt STREET LIGHTING yy 


OF AMERICA, 


——OWNS, CONTROLS AND OPERATES 


Our System is in practical use in many cities, among which we may mention 
NEW YORK CITY. 


N. ¥. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 


CHICAGO, 54 LAKE ST. 







EXCLUSIVELY 


THE NEW IMPROVED PATENTED /— a 
— STREET LIGHT BURNER, 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 


equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 


= 


WORCESTER, Mass. 
CAMBRIDGE, hag 
BROOKLINE, = 
FREEHOLD, N. J. 


PROSPECT PARK, Brooxtiyrn. 
EAST ORANGE, N. J. 
NEW HAVEN, Conn. 


BEAVER, Pa. STYLE No, 98. 
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BRAY’S BURNERS 


Are Suitable for All Pressures and Conditions, and for Efficiency, 
Economy and Durability are Unrivaled. 


Producing a steady, well-shaped flame with burner cock turned on full. 


dissatisfied consumers. 


Prevent waste of gas, broken globes and 


As Sole Agents in the United States for Gkorak Bray & Co., we carry a full stock of all sizes for High and Low 


Pressures. 


Send for Prices and Special Pamphlet, or order a sample gross, stating your average house pressure. 


Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and 
going out of use, and we respectfully warn the trade against this kind of deception, as it causes loss and discredit to the 
trade and damage to the gas industry. 


SEND FOR CATALOCUE. — 


Gas Logs, Fires, Heaters, 


OF ALL KINDS. 


GAS GOVERNORS, 


GAS FURNACES, 
and everything pertaining to the 


SEND FOR CATALOCUE. 


GAS RANGES, 
Broilers, Griddles, Ovens, Etc. 


Gas Kilns for China. 


Special Line of 





use of Gas. 


WILLIAM M. CRANE 


& CO., Mfrs., 


, 447 to 453 W. 14th St., 
ffice, 838 Broadway, 


Gas Appliances for Hotels. 
NEW YORK CITY. 








BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 


Special Trays for Iron Sponge or Oxide of Iron, 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 





Patent Lava Gas Tips. 


uNiFoRMITY —f!} 
GUARANTEED. (3 
ALL SIZES 


| 


AND SHAPES, 


D. M. STEWARD MFG. CO., 
CHATTANOOGA. TENN. 


Practical Hints 
ON THE CONSTRUCTION AND WORKING OF 


Regenerator Furnaces, 


By Maurice Granay, C.E. 
Price, $1.25. 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. 


records of 
Street 
Gas Pressure 
Simple in Con- 
struction, Accur- 
ate in Operation 
Low in Price. 
Fully Guaranteed. Send 
for Circulars. 


The Bristol Go., 


Waterbury, Conn. 


f= 


\\\\ 


oe NR 
| . A 
wh WN IW 
553-557 West Thirty-third Street, New York, 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circwlars. 




















crtatzsr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
s mantles and chimneys. Thousands are already in use. Orders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., 818 Cherry St., PHILADELPHIA. 
00000000 0000000020000000000000000000000009 000000800000 0000 00000000808 


Coal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 











In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale 2 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - No. 32 Pine Street, New York. 
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THE Patent “Standard” Washer-Serubber 





Order Rrecently Received—16 Machines, each for 3,500,000 Cubic Feet per day. 





The Patentees of the above, after several years’ experience, finding that the enormous weight of the iron 
sheets (forming the washing discs) caused undue wear of the shafts and consequent fractures of the latter, intro- 
duced thejr Patent Wooden “Grid Segments.” These “segments” have now been fitted in some hundreds of 
Patent “Standard” Washer-Scrubbers, and are universally admitted to be a great improvement upon the out 
of date pattern. 

The Patentees beg t» refer Engineers to recent issues of the Amertoan Gas Lieut Journat for testimonials as 
to the efficiency of their improvements and will be glad to quote for complete machines or for “grid segments ” for 
fitting in old pattern Washer-Scrubbers, the manufacture to be English or American at enquirer’s option. If for 
any spegial reason iron sheets are preferred, the Patentees will quote for them, but they do not recommend same. 


KIRKHAM, HULETT & CHANDLER, Limited, 


3 & 4 Palace Chambers, Bridge Street, Westminster, England. 


Tel. Address: ‘‘ WASHER, LONDON.” 





— 
tal 


RITER & CONLEY, PITTSBURGH, PA. 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers. Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 














—~ 








S 8 8 AA AMMO ee 


For Cutting Cast, Wrought | a= é BEEHREND. 


Iron, Gas & Water Pipes. | 
THE ANDERSON PIPE CUTTER 


ARERR PE, UTTER | Berman (Stettin-Didier) Clay Gas Retorts, 


) 293 Lincoln St., Marlboro, Mass 


N. Y. Office, 135 Greenwich St | BLOCKS, TILES, FIREBRICKES, FIRE CEMENT, 
C. H. Tucker, Jr., Manager. 


WALDO BROS.. | Stettin “Anchor” & “‘Eagle’ Brand Portland Cement 
102 Milk Street, Boston, Mass. | 10 & 12 Old Slip. New York. 


atent Cutter 


THE ANDERSON Cen Link 


Made in all sizes, 









SOLE IMPORTER OF THE CELEBRATED 


5 Pipe Cutting Tool 








Cox’s Gas Flow Computer. 


; 1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
CAS-FLOW °%% yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 














= 


COMPUTER. ie 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
+ any pressure is at once seen. 
> of 3. When the required discharge and the length of pipe are given, the pressure corresponding to 
. any diameter is at once found. 
Copyrightuevady 4. Any suitable combination of the different factors of any problem, under all possible cond 


PLiAw commer voen 


tions, may be immediately found. 
It Prevents Errors and Saves Héurs of Tiresome Calculations. 


Price, $5.00, per Registered Mail. 
For sale by 


A. M. CALLENDER & CO., 32 Pine St., N. Y. City. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
am KLONNE-BREDEL en, 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 








Machines, Ammonia Plant, Coke Conyeyers, Ete. 





Complete Works Erected with Guaranteed Results. 


HBASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 








FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 





Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Iwo. 118 Farwvell Awenue, - - Milwaukee, Wis. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


—AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 








- 
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INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P| H. & F. M. ROOTS CO. 


‘Connersville, Ind. 109 Liberty St., New York. 


> \ 











ee Te a a 


Eastern Office: - 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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CHAS. M. JARVIS, President. BIRR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


BERLIN [RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 
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The above illustration, taken direct from a photograph, shows the construction of a Parabolic Truss Bridge built by us at Montgomery, 
Orange County, N. Y. The bridge consists of two spans of 115 feet each, with a roadway 20 feet 
wide in the clear, and one sidewalk 16 feet wide. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn, 








ALEX. C. HumPHReErs, M,E., ArTHUR G. GLASGow, M.Ew 
BANK OF COMMERCE BUILDING, CaBLeE ADDRESS, 9 VICTORIA ST., 
' (831 waSSaU STREET.) LONDON & NEW YORK, LONDON, 8S. W., 
f NEW YORK. "“HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. Jd. R. HUMPHREYS. 








Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 




















PUBLIC LIGHTING TABLE. 












































NOVEMBER, 1897. 


Table No. 2. 
Table No. 1. NEW YORK 
FOLLOWING THE CITY. 
MOON. 





ALL Nieut 
LIGHTING. 





Day or WEEK. 


| 
mee seine ; | Extin- 
Light. Extinguish.}| Light. | guish. 


Mon. | 1/10.40 
Tue. | 2!11.50 
Wed.| 3 (12.50 y 
Thu. | 4/ 1.50 30 
Fri. 5 3.00 30 
Sat. 6| 4.00 .30 
Sun. | 7iNoL. {No L. 
Mon. | 8: No L.rmu No L. 
Tue. | 9INoL. Nol. 
Wed. ‘10! 5.20 pm! 6.20 
Thu. |11; 5.20 7.00 
Fri. |12] 5.20 7.50 
Sat. (13! 5.20 | 8.50 
Sun. 14; 5.10 9.50 
Mon. |15; 5.10 10.50 | 
Tue. 16: 5.10 12.00 A} 
Wed. '17} 5.10 1g 1.00 
Thu, 18) 5.10 2.10 
Fri. (19! 5.10 3.20 
Sat. /20) 5.10 5.50 
Sun. |21| 5.10 | 6.00 
Mon. |22| 5.10 6.00 
Tue. |23] 5.10NM) 6.00 
Wed. |24/ 5.10 6.00 
Thu. 25} 5.10 | 6.00 
Fri. |26| 5.10 6.00 
Sat. [27] 5.10 6.00 6.10 
Sun. /28] 8.30 | 6.00 6.10 
Mon. |29| 9.40 | 6.00 20) 6.10 
Tue. |30}10.40 FQ) 6.00 K 6.10 


P.M. | A. 
30 AM|| 4.45 | 5.: 
30 
30 


at 4 
Or 


Ororg 





Or Or Or Or Or Or 
or ce 


or 

















i | 


























| 6.00 
d | 6.00 
6.00 
6.00 
5 | 6.00 
5 | 6.00 
6.00 
6.00 
6.10 
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TOTAL HOURS LIGHTING 
DURING 1897. 








By Table No. 1. By Table No. 2. 

Hrs. Min. Hrs. Min. 

January ....233.00 | January. ...423.20 

February. ..187.20 | February. ..355.25 

March March... ..355.35 

| April......298.50 

163.00 | May .......264.50 

.140.40 | June 

; 151.40 | July.......243.4 

August ... 167.30 | August ....280.25 
September ..174.40 | September. 321.15, 

October... .200.00 | October .. ..374.30 

November... 205.20 | November ..401.40 

December. .220.10 | December. .433.45 











Total, yr. .2216.00 | Total, yr...3987.45 
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To Whom It May Concern. 


Bor os 








WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 


which saves them and their customers from liability as infringers 
of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 


Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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The United G28 Improvement Company, 


DREXEL BUILDING, PHILA., PA. 


Originators and Builders of the 


Standard flouble-Superheater |,owe Water (as Apparatus. 





Table Showing Capacity and Number of Sets of DOUBLE-SUPERHEATER AND JUNIOR TYPE 


(exclusive of all other forms of Water Cas Apparatus), that have been installed by The United 


Cas Improvement Company. 


Year. No. of Sets. 
Ee ae 2 
ch isn lla Midbesone 

is siecits. oes onsite 
RS. BS Pea it 
aici cisnssssihcsiivibia 5 
iia his ciccecssaciactonatincuiiess i2 
I iicichsicsicepitacinlps: guiahanlbinc 21 
Sh ooire, saanscsiediccbapateciasniais 3 
SO aiaisiinsemsseiiihinlidiieiaiiies 25 
REESE art ten 20 
© NSLS Mise pester 22 
© ETERS See 23 
sd sisicksionaite ville: Adlai 30 
I icsceisshiinn dlecdied dala 21 


Daily Capacity. 


900,000 Cubic Feet. 


2,250,000 
2,650,000 
5,200,000 
2,450,000 
3,575,000 
10,050,000 
22,875,000 
15,575,000 

9,875,000 

10,525,000 

12,300,000 

19,550,000 
9,425,000 


Total Number of Sets - 236 


Total Daily Capacity - 127,200,000 Cu. Ft. 


4é 


Total Annual Capacity, 46,428,000,000 Cu. Ft. 





Builders, Lessees and Purchasers of Gas Works 





Pamphlets, Plans and Estimates Furnished. 
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Selected Over 
All Competitors 


The Milwaukee Gas Light 


WM. HENRY WHITE, 


EASTERN MANAGER, 
32 Pine Street, New York. 
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Company 


in February, 1896. 


2,000,000 Gu. Ft. Gapacity. 


During 11 months’ steady operation has 
been continuously producing better results 
under all working conditions than were 
guaranteed in competition. 

Our record sells our Apparatus, whether 
Water Gas or Coal Gas, Purifers, 


Valves. Gas Engines, or anything else 
we build. 


Fort Wayne, 





The Western Gas Construction Co., ins 





CHAPMAN. VALVE MANUFACTURING CU.. 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ee 


Also, Cate Fire Hydrants with and without Independent 


Nozzle Valve. All Work Guaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. * ‘Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. 


New York Office, 28 Platt St. 


St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 











Ludlow Valve Mfg. Co,, 


TROY, N. Y., U.S.A. 


Double and Single Gate Valves, 34” to 72 
—FoR— 


Gas, Water, 


Steam, 


Oil, 


Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 














GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Rush St., Near Division Ave.. Brooklyn, N. We 


The Gas E ngineer’s 
Laboratory Handbook 


By JOHN HORNBY, F.L.C. 
Price, $2.50. 





A.M. CALLENDER & CO., 22 Tina Street, N.Y. Cn; 


Practical Photometry. 


\ GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 











BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gores Lunag. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 
By Davi A, Granam. 8vo., Cloth. Price $3. 
Orders for these books may be sent to this office. 
Ae M. CALLENDER & CO., 





Ping 82., N. Y. OIFY 








ney 
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NATIONAL GAS2s> WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plians and Hstimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ” > ? purilying e 
IRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 357 Canal St, New York. 








| 
Erughesr MALAY FANE HE ROB MASE 


Is a superior natural Hydrated Oxide of Iron. | For Gas Purification. 


Will give a higher purification per bushel than | 
“e Gas Works 19 any other material. We ship the pure Oxide | PED EE SR NES See 
aa ast than any other purifying agent 
J of Iron, containing no sawdust, thus effecting | anew te ebe. 
a saving in freight, leaving the consumer to | 


Their Construction and Arrangement, see ie sas veet wes communica te coe Wet GTEEPOINt Chemical Works. 


duituriin mode | 
And the Manufacture and as RH ee JOHN SCHRIEVER, Manager. 


Supt.Ann Arbor H 
Distribution of Coal Gas, | /-¥-Douglas (‘csrccascsy) Ann Arhor, Mich. [Greenpoint Ave. & Newtown Oreck, Brockiya N.7 


Originally written by SAM’L HUGHES, C.E. Pp arseon’s Steam Blower, 


Rewritten and Much Enlarged by OR IMPROVING BAD DRAUGHT IN| BOILERS, AND FOR BURNING BREEZE 
WM. RICHARDS, C.E OR OTHER WASTE MATERIAL. 


tathine Seton satan ee ee ee SOR ANI GES, 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


Price, $1.65. FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No saie 
A. M. CALLENDER & CO..,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOVER COMPANY 


32 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 








provements. 
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JAMES D. PERKINS. F E R K I N S ce CG 0 ay 


F. SEAVERNS. 


228 and 229 Produce Exchange,.New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 


x 


linch Valley, Thacker: Logan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments 


from New York, 


FPhiladelphia, 


Baltimore and Norfolk. 








BERWIND-WHITE GOAL MINING COMPANY'S 








Qcean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices: 





‘Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIEN TIE IC BOoOoR Ss. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook: 
ing y Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys, $2.40. 
PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition, 


PRACTICAL PHOTOMETRY: A ea to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H, Adams, $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. 


ee ae HANDBOOK ON GAS ENGINES, by G. Lieck- 
field 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES, By E. A. Brayley Hodgetts, $2.50. 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E, $2. 


COAL: Ita History and Use. By Prof. Thorpe. 
THE GAS WORKS OF LONDON, 


$3.50. 
By Colburn, 60 cents. 


The above will be forwarded upon receipt of price. 


must be added to above prices. 
desired, upon receipt of order. 
books sent C.0.D, 


A. M. 


HEAT A MODE OF MOTION. By John Tyndall. $.. 
THE MANAGEMENT OF SMALL GAS WORKS. 
C.J. R. Humphreys. $1. 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
GASFITTER’S GUIDE, by John Eldridge 40 cents. 
AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R- 
Arnold. $2 
a OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 
DIGEST OF GAS CASES. $5. 
FRAP al HINTS ON REGENERATOR FURNACES 
'y M. Graham. 25. 
upiahainon OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 


By 


A TREATISE ON THE COMPARATIVE op ag mae AL 


raham. 


A TEXT BOOK OF INORGANIC CHEMISTRY. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. 


Adams. 
TREATISE ON MASONRY CONSTRUCTION, Baker. $5. 
S LABOR ATONE HANDBOOK. By Jno. 


bea re GAS COALS AND CANNELS. By D 


By Prof. 


GAS ENGINEER'S 
Hornby, F.1.C. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 


GAS MANUF wt THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50 


pa 


AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT : A Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with S Jog A Application 
Electric Lighting. By A. Palaz, 


ELEMENTS OF ELECTRIC LIGHTING, Including Elect: 
Generation, Measurement, Storage and Distribution. 
Philip Atkinson. $1.50 


— TRANSMISSION OF ENERGY. By G. Knay 


| ELECTRICI AN 
son. $2.50. 
MAGNETISM AND ELECTRICITY. By J.Overend. #0 
a. | DYNAMO BUILDING. By F. W. Walker. 50 cents. 


|} DOMESTIC ELECTRICITY FOR AMATEURS. 
Hospitalier. $2.50 


| PRACTICAL MANAGEMENT OF DYNAMOS AND M 
TORS. $1. 


S POCKETBOOK. By Monroe and Jam 


By 


PRACTICAL GUIDE TO THE TESTING OF INSULAT! 
| WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, EM. 
ELECTRIC LIGHT FITTING. $2. 
| PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


| ELECTRICITY, Its Theory, a ee Applications. 
John T. Sprague, M.LE-E. $6. 


If sent by mail or express, postage or express charg: 
We take especial pains in securing and forwarding any other Works that may | 
All remittances should be made by check, draft, or post office money order 


N 


CALLENDER & CO., 32 Pine Street. New York. 
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The Despard Gas Coal 60.,| — TH — 
ee PENN GAS COAL CO, 


DESPARD GAS GOAL, 


AND MANUPACTURERS OF 


COEE. Coal, Carefully Screened--:Prepared for Gas Purposes. 








OFFER THEIR 





MINES, - - Clarksburgh, Harrison Co., West Va. 
WHARVES, - - = Lecust Point, Baltimore, Md. 
OFFICE, - 640 Equitable Building, Baltimore, Md. Gi» property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
ROUSSEL & HICKS, } «pyre } BANGS & HORTON the Pennsylvania Railroad, and on the Youghiogheny River. 
71 Broadway,N.Y¥-. } ( & Congress St.. Boston. 











Principal Office: 
W.D. ALTHOUSE & CQ. Room 720, Reading Terminal Building, Phila., Pa. 


Reading Termina!—Philadelphia. YFoints of Shipment: 
ie. ennsylvania Railroad Piers; Greenwich Wharves, Delaware 


‘Shaner,’ Westmoreland, Pa. P | ental a ee 5 an South Amboy, N. J. 


HIGH GRADE GAS COAL ee ; aren 7” 
EpmcuspD H. McCuLLowuGa, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMs, Sec. 


cexvucky cassets: THE WESTMORELAND COAL CO. 


REPRESENTED BY 




















THOS. N. MORDUE, No. 1 Broadway, N Y serene aameliaciiags 
Mines situated on the Pennsylvania and the Baltimore 
KELLER ADJUSTABLE and Ohio Railroads, in Westmoreland County, Pa. 
Fy PoiInTs OF SHIPMENT: 
any Size Desired. 
Cc. M. KELLER, PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
a8 <— WATKINS (SENECA LAKE). N. Y. 


Correspondence Sovicited. 

















Since the commencement of operations by this a its well-knowx 


GREENOUGH’S Coal has been largely used by the Gas Companies of New England and the 
tf Middle States, and its character is established as having no superior in gas 
DIGEST OF GAS CASES.” giving qualities, and in freedom f.cm sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 














Frice, 85.00. 


This is a valuable and important work, a copy 
mua THE SUN OIL CO 
company in the country, whether large or small. “9 


As a book of reference it will be found invaluable ‘ 
Bi fs the ealy wenk of the hind which bes owe Crude Oil, Gas Naphtha, 


been published in this country, and is most cor - 
sails: Ieiatniinia teil ‘eeeninaadeene Refined Petroleum, Gas Oljl. 


4. M. CALLENDER & CO.. 38 Pine St., ¥.1 Toledo, O., and P’YWittsburehnh, Pa 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. 26 Broadway, New York Citv, 
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Established 1858. ‘ncorporated 1890. 


Cuaas. E. GREGORY hay Davip R. Day V. Prest. & Treas. 
D. ABERNETBY. Sec. 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
> = bs 

MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


=m 








Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK 


RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 
This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 
Proprietors of the Coze System of Inclined Retorts. 


Manufacturers of ¢ 


Office 


Adam Weber, 


Proprietor, 


-|Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 


St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 


And Standard Fire Brick and Gas Retorts 


901 Pine ee... 





Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


20a 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., 








WLS. BO GMLT?. 


23° S7. ABOVE We PACE LALA. LSA. 


Fire Brick 


AND 
Ciay RETORT 














TS# 











Brooklyn, N. Y. 








— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Works, 
LOCKPORT STATION, PA. 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P.0. Box 373 


BSuccessor to WitTIAM GARDNER w@w Son 


Fire Glay Goods for Gas Works. 











TueEo. J. Surru, Prest. J. A. Taytor, Sec’y 
A. LAMBLA, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim. 
ney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2 

















oo o 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8S. 
MAUR Parker-Russell 
EXCELSIOR FIRE BRICK & CLAY ¢ Mining and Mfg 6 
RETORT WORK + 00,, 
CITY OFFICE, 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 28d St., N. Y 417 Pine Street, St. Louis, Mo, 
Clay Gas Ketorts a ee 
EOE SEyDT ares, OAKHILL GAS RETORT & FIREBRICK W'KS 
] 
Fire Brick, Tiles, Ete. | Our immense pmnsarevn ns lm ae almost en- 
GEROULD’S IMPROVED RETORT CEMENT. : : 
A Cement of great value for patching retorts, putting on mouth- Materials for Gas Companies 
OE ea ae or isa geoncuie | We have studied and perfected three important points, 
ond thorough in its work. eo Be Me to stick. | Our retorts are made to stand changes of temperature, 
PRICE | the strongest heats of the furnace, and the abrasion of 
en surest u 5 cents per pound. feeding and emptying. We construct 
Ba a ncnriei ‘Half and Full Depth Benches of Our Own Design, 
C.-L. GEROULD & Co.-,; Containing 6; 8 or 9 Retorts. 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. | 
Western Agent, H. T. GEROULD, Centralia, Ills.|' \ 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 


We have Greatly Improved our Recuperators. Coal or 


Ceke can be used as Fuel in Furnaces. 


PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
Price, $3.00 A. M. CALLENDER & CO,, 32 Pine Street, N. Y. City 











With Numerous Illustrations, 
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The Double-Acting Gas Engine, 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke 


100 to 1,000 


Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling i 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston | 
10d works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo 


the past eight years, Address = w W, GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 


WM. W. COODWIN, Prest. oO. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 



















































MANUFACTURERS OP 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


RR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) | 
15 to 500 Horse Power 


For General Work and 


Isolated Electric Plants. 


THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ind, 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Blig,, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 











Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special ae of all wee 


ENGINEERING COMPANY. 


INCORPORATED, 


Conestoga Building, PITTSBURGH, PA. 


rR eon, F. L. SLOCUM, Pres’t. 


Gas Works Machinery of all kinds, | SAM'L WOODS, Sec’, 


PATENTEES AND OWNERS OF 


PIPTSBURGH WASHER SCRUBBER, e.° 
FELDMANN AMMONIA MACHINE... [psd one 
Tor producing Sulphate, Aqua, - aegis 4 es 


























and Concentrated Liquo 
The Erection of Bi-Product Celie Ovens 
' == ro a Specialty. 
tio a Faux System of Recuperative Benches. oe 
AMMONIAMACHINE, - NEW SYSTEM HYDRAULICS. SCRUBBER. 


Kerr Jlurray Manufacturing vompany, 


Steel Gasholder Tanks, 


SincLe, DousLe AND TRIPLE-LIFT CLASHOLDERS. 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS sm, 


lron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubax« Flange, Outside Screwan Quick Opening, 3 to 06 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


E*ort Wayne, Indiana. 




















Nov. 8, 1897. American Gas Light Aournal. 753 














BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 




















“i Double & Single-Lift yr i “TS Zh sideline 

GASHOLDERS. eae /\\ | _ _ 
CONDENSERS. 

Iron Holder Tanks, —__— 











Scrubbers. 
ROOF FRAMES. iasdacenaiitaDaetioniadas 








Bench Castings. 
Girders. — — 





Ol. STORAGE TANKS 








Boilers. 





Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 








The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 
) MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. - 
) Translated with * ermission of the author by GEO. M. RICHMOND, ME 
9 





Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York 
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Millville, N. J. a ENGINEERS, 
Poundries and Works: { Florence “ IRON FOUNDERS, 
Camden, ‘“ e s @ MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE| Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


proses seat CUTLER’S 


PATENT FREEZINC PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. | _ nn One 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. 4} weavy LoAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. - orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental [ron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 























BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval. or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS. | en nnu car svnrnns + wens 


Now in successful oo at Works of John Russell Cutlery Co., Turner's Falls, Mass., and under @ stated pressure. Send for samples. 
enry Disston’s Son’s Saw Works, Tacony, Pa. dion, SERVIOS CLEANERS, DRIP PUMPS, and STREET 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. oO. A. GEFRORER. 


BURDETT LOOMIS, - - Hartford. Conn. 248 N. Sth 8, Phila., Ps. 
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H. RANSHAW, Prest. & Mangr. T. H. Brrcu, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING C0 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 








Cincinnati, Ohio. 
GEORGE SHEPARD PAGE’S SONS, 


The Ammonia Washer-Scrubber 


The Ammonia Scrubber (late ‘‘Standard”’) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers. The fact of there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 
69 Wall Street, = = New York City. 














W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


Formerly with the Continental Iron Works. 2 6 9 Front Street East Toronto Canada 
, oJ , ° 


Draughtsman and Constructing Engineer. Encouicoens of THe IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency’ when using any kin:1 of Oil, Anthracite Coal, Gas 
siruction of new works or alteration of old works. Special | be 
attention given to Patent Office drawings. } House or Oven Coke 


Utfice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, | 


No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited, 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 











Single or Telescopic. With or Without Iron or Steel Tanks. 
OlL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES 4 ] Successors to HERRING & FLOYD, 
: FLOYD § SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regencrative Furnace Castinge, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS: SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 

















- Singie or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


Capacity of Holder, 500,000 Cu.Ft. 





BENCHES, SCRUBBERS, 

. CONDENSERS, 

PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
from the Union Gas Light Company, of East New York. The contract was completed and the 


Holder was in actual use in 90 days from receipt of order. 
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THE OHIO PIPE COMPANY, 


wenomer (WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe, exiled 1856, Werks at Phltieburthy MJ 


BRANCH AND SPECIAL CASTINCS. New York Office, 160 Broadway. 


a BOF CAST IRON WATER AND GAS PIPE. 


and Specials, Architectural Castings, Building Columns, 
Columbus, Ohio FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
’ . 








Joists, Cellar Grates, Sash Weights, etc. 

















| Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 
Davip Leavitt HouGu, aaa 


GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
26 CORTLANDT ST. N.Y. CITY. "CHICAGO, JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


ae cas | EMA 
Consulting Engineer. eat DRUMMON Bn pa 

















Investigations and Appraisals. tard te NG Ee" ' ‘9 
Designs and Estimates. —_ , \y, 
Contractor. RAN aa TER PIPES. suneaiananbis do 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc* 


1894 ——— — 


OrFE* AMBERIOCAN GAS COMPANIES 


Price, - - - - - - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


Machi 1 Structures. i 
acs" a pn WORK 


Special Agent for Selling & Purchasing. 























EBstablished i18ss4. 


D. McDONALD & CO. 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


— ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 


THE ONLY METER 


ON WHICH THE PRICE 
OF GAS CAN BE 
INSTANTLY & POSITIVELY 
CHANGED. 


THE ONLY METER 


WHICH ABSOLUTELY 


Can be set in place 
of an 
ordinary Meter 


without changing 


AGREES THE COIN the 
WITH THE 
REGISTRATION. connections. 





WE HAVE MADE AND SOLD IN TE TE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE CIVING PERFECT SATISFACTION. 


Correspondence Solicited 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICACO. 





¥ 
2 
Ry 
. 
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_ NATHANIEL TUFTS METER C0, 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAs METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 








onecvaahss avi? METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


overs Apparatus for the Chemical Testing of Gas and Gas Wiqrios 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 








THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron¢ St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 








—— Ferfect” Gas Stoves —-- 








METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 








FACTORY AT ERIE, PA. 








Use Keystone Meters. 


Royersford, Pa. 
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THE AMERICAN METER CO. 








Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactorics: GAS STOVES. P ce nr 
SUG@’S “STANDARD” ARGAND BURNERS, eecineteadamiammar teammate dee ies 
512 West 22d St., N.Y. SUGG’S ILLUMINATING POWER METER, 810 Nor. 1 Second Street, St. Louis, 
Arch & 22d Sts., Phila. Wet Meters with Lizar’s “‘Invariable Mc as2ring”? Drum. 222 Sutter Street, San Francisco 








~HELME & McILHENNY. 


Established 1848. 1339 to 1349 Cherry Street, Philadelpnia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


a METERS REPAIRED __.. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


FIELDS ANALYSIS 


E"or the wear 188G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W: FIELD. Sec. & Cen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 


T. D. BUHL, Pres’t. CHAS. H. JACOBS, Vice-Pres’t & Manager. 


BUHL STAMPING CO. 


Detroit, Mich. 
Makers of Gas Meters. 


UR equipment embraces the Latest and 
Most Improved Machinery. We make 
our owy Tin Plate. We claim for ‘*‘ BUHL” 
METERS, Increased Durability, with 
probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. 
Comparisons invited. Meters of other makers 
promptly repaired. Mati orders solicited. 


























760 American Gas Light DZournal. Nov 8, 1897. 








The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Strect, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week. 











For efficiency and low gas consumption. 


, For smooth and quiet running. 
U N E UAT E D For simplicity of construction and grace in design. 
For general reliabiiity. 


For close regulation of power. 
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DIPLOMAS. 


flirect (oupled “OTTO” (as Engine and [ynamo. 


DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Sentury have Demonstrated that the “OTTO” Stands To-day Unrivaled 
For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 33d & Walnut Sts. Phila., Pa. 
NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 

















